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WlW^I CWtf^-'^ 

General Machanics-2 

S|St^ >8 <131 

(2|pf 


CSf^ 

c^g t^rar^ 

(cwifwR) 


'^Hh<p 

gfc^g 

^ u5<pI^<pjR ii|'^c<p*R 


wT#5r f%^l3R «c^, Tf?®riw»f aWfips 






wr#?i I w^ ’|R<i'®h%t 1%c^ ■5jn;^® c^rwc^ ^ 

^v«Trc'i*fc^ 5fi?j'^ 's >i^[^<i [iic<p Ihc?] '^'S¥r^ wj 2jc?jiw ■^[f*fi%^-ii^ 'sfi^ I ^^rf%^tii% 
« f^ -srH^ ^5T^ iiilIgT «rr^^l1^w%f w cwl^ 

wrrf wfR ¥f-«rc^ i ^?5rtTM*f^ (M»f « ^1%^^ 

f*W^ ^“=1^ C¥f^ t^W I ^ ^ (M»f « 1%M»f 

f*W?I f*ffw if^ ■?I%ff ^ ’fl^ I ^ ^?^TrC'f*f 

c^ (C^rc^*HH) 'S ttTRM (C^rc^^KH) %^®r5K:sU 

f*ww^ £ifen I ’iRviifsf'® wiMTc^ 

‘=#<n®^%f ‘'itksii^^ (c^n;^*f^) 's iiTf^ (c^Tc^’l^TM) 

f*WTi ^ W5f ^ I w»r®ft<^ ^s <if^l<c‘^ 

^gwrn ^ ^ i wr 

«l^plft Wli%c^ tWl^TSI^ 'S £tf*f1w W 1%1i^ ^?5TlW*f Mrc<^ WtWf 

I 

^?«Trctf*f ^0055 f*w^ ^ RmI^wj ■srcs^j 

Rw<^ wl^ '^^riwlft Rrwl^ I c^lwi1% wR's ^4tf, c#^;^ 's 

■SRi^TlWr^ Wl^ ^ ■srTJ#?! Sfs^I^Tsrft C»f-«f (TTfC^ ^'S^lft £n^-£ft«lf^, 

£rf«lf^, ■srfs^jfsfw^ c^tr:^ ^ iit^, litRM 's 

c^rc^*f^'=i'aw?i '5H ^ wl^%?i, c5^^ 's RmI^wj wl^ 

■51^^ <ljR>ii)=^ £t¥Rf I C^ W^ 

(t® c^^wus wl#?i f*W^ 's c^ 

f*W^ C^ ^?5»rfSH 'S ’IRviI'^H W ■^<1^ ttTR^ W I <£\ W ^f|'®VlW5l 

« m £twf w wf% w ■5;g<^ wf wf i 

CWC5 '^\ws\ l^sfTCT^ ^ £(%^ ft% i 

WR'S ^ CT C¥lT?rr RmR'® 

^ I c%:^ cw'siiR Rtgi i%^ 

Ri^jl^ c«rc^ c^r:® ■'ITc^ i ^•fl<i'®T wT^'s ■g;^, 's i£pfD^'s= wr^ C5^ wf 

^ I %t wTf, ^smrirTf, wi^Rwrc^ cts^i ^s ^wc^h 

wwt WI®R^ I 1%^%! ^ ’Tt^ ^slw^ CTS^t 'S 

■'tfc^ wr*tt ^ I 


2n:?R^ ^Tm?r«r-5^ 

CWIWR 

wr#?i f*Wi5^ 's ^\®Ttw*f 




























2(Sm'5tS(Tm 
(Machine Shop) 


's ^m\ '“f’f 11^1^ 

fel ?tn^ C5ff^ ■»f’f ■?TfCT 'slRjR'® I ■“f’f 

^ ifl-SR i£|^ C5lf^ ^ wf?»f Wt^, 

^ CT-SiMC^ ^?,WPSH Wf ^ I ^ '^, ■*f’f wf 

ifi-sR 'S’f^ i^l^ £|1^ ^ wi^ f^1%s 

SH ^i^plft iwsrp^ «rrc^ i cwt- m c#^, c^rf^, 1^?, c^rf^, c^k 
4lt1%?, CTf^, c#^ twlf^ I 

c^f^ w ^ mtc^ c^ *fi% '^m ^ i2iwfw% ^ 

^ ^JTsrrc^^ C5ff^ wf ^ I ^ ^ >i^Ri'® 

■srfsiisf -^n ^ ^r^TsTKC^ £fC¥PSH ^f^^Tlft 

'5I^’^^®T?I Wt ^ I 

t%I%^ «rt^, wi^ ^ I lii ^-qm 

i%f^ £rC¥PSH I RMMf 

wiM <ij<i^'® 5'=i>iw C5if^ wf I cw- 

(^) CTf^ ^si>i (Machine Tools) 

(^^f) (Hand Tools) 

(^) CWl1%° (Measuring Tools) 

(■^) (Machine Tools) 

C5rf^ ^ ■*rt^ (Power Driven) '^Hl^ ^ 

£1^ I (Rf^ 5'^C>l5l ^hf^lRT IFhTltf^ C‘=#rchr (Rf^ 

(’^l) ■^Jt^ (Hand Tools) 

^sfR<T5 ■^r^T® ^ “hfelOT ^ CT ^ #l¥r5lRRR 

wl^R, wl^i%'s '5r^<T®t?i wRt ^ (TfQTRhR ■^jt^ wf ^ 1^ 
WR ^ I sfhR 4151^ ^ wf- 





i. (Hammer) 

(Screw-driver) 

'S. C^«t3 ^ (Wrench or Spanner) 

8. tfmi^ (Pliers) 

<2-. (Viee) 

(^f) (Measuring Tools) 

c^fwf ^ ^ ■sTi’t ^ ■sit’f wt^ ^ ’#5rf’f^ 

W’m% ^ ^ ^ 'alRjR's ^ ^ I (jm : "^irf^’TI^, 

(7f5, ■511^Ciit^|f^l?|^ ^Wlfh I C^rf*M'*f2:’f C^IWt 1®d%3^ 

“=1^ ^ ■srf’f CT'siiH £R;¥psH ^ I ■srf'h H'siim ®Ph ^ ’flNh wl^ ®Ph 

CT ^ ^ ^ ^ I %?[ ■*fC’f WiM 

<j<^'i) £(hl^ 41^ <£\'^ ■JiTsf Ctf'STn 

(i) ^ (Steel Rule) 

(^) (Tri-Square) 

('^) (Vernier Calipers) 

(8) 'srfeg^lfsf^ (Micrometer) 

(<2-) ^SlUH ^I^c<pa'5i (Dial Indicator) 

wi^li^ 1%^ 's 9\(m '^■«U ’fhpt ^ w I wrH 

W wTiwi'^ I csrf^Ht;^ ^ ^ lilt ^<f CT 

lil^ (cwt- 

*fl^,'^frtl^*fl^) wi I 

'^t'TCT »Tfhf CTf*fCT^ ■3^5f 

“hftlw ^isTn TTit I ■*fiw ^Tl^lW W 

(Machine tool) I ^ 

c«rc^ I %^§? 

W 15 c«lT^ ■51155 's 

^^7^55 C5C5 I ■57155 



fM i.i : C5|f*|7T I*f9f 


5^) ^ ^ I iil=vfhc?l ^ w mni 1% 

>ll^<p'»lc< 'a)W<P (Cutting) ^ >l"i^ Wf ^ Rc?J <PC'fl CTf^ ^- 

iSvsl<i»i <pC'fl I csrf^ ^ ■*fi% ’BIRi'® (Power Driven) '^[a<P C^lWt 

^^<<SC<P (Job) csrf^?, Wf^i% sfiilW 'WSf ^ I ^ <|siC'® C^, 

RRrc CT’TR, ^ twiR c^wm i 

stT^ 'sjNtsfH w:^ Rlw 2t^ 'S ^ Wf I 

w c#l^ 1 %»It:^ *fr-«rm « cs^^tws 1%^ 1%^ «fn;^ i 

iii©R[ ct5h W^K ■*f‘^, ©t;?i1%?, ■*f‘^, '^Fl^ ^ ■*f’f, ^wlR ^ ‘'#f^ i 

■srcstT Sfsjpt ©¥F#f’f wf C^lf^ ■*f’f I 5^ TFHlt, 

twlR m\^ RpRf^?, ^ w^ti c#^ ■“fc’f 

Rt;?T ^ ^ ■sfTc’f cii©¥f ^ I ill ^ c^if^ ■“f’lt;^ gfsjN ^ 'srtti^ 

(Master) <icsi i 


C5rf^'*fi:’f c5jRpT^-ii5^ vs|Ri4|: 
C^ff^^ppf (Machine Tools) 

^m\ *ffei>iRi'® 

(Power Driven) '^fa<P <lJ<l^f 

^ I C^lf^ 

5'=1C>l5l ^ ¥Ntf^ 

C^ ^«Kt C^ Wf stT^ 

^ ^ C^ '3|R>R'S= CT5H 

^ sjl^ Wf ^ I 


c^iRpt 

i. (71%^ ^ tfw m (Center or 


Ra iA : OTf*R '*lt^ <l)<l?i'i> wf^R 5°l’^ 


Engine Lathe) 

"Slcfla (TTh (Turret Lathe) 

©. (^ (Capstan Lathe) 

8. C*fRf?, (Tlf^ (C*f'h1^) Shaping machine (shaper) 

(t. (7prR#« %Rf° (Tlf^ (Sensitive drilling machine) 




8 




'b. I^Rlv CTf^ (Upright drilling machine) 

h. I^Rl° (Radial drilling machine) 

V. f^Rl° (Plain horizontal milling maehine) 

c5>. fsrPfv, (Universal horizontal milling maehine) 

io. l^Rl° CTf^ (Vertieal milling machine) 

(C?PTI^) (Planning maehine) (Planer) 

(Surface grinding machine) 

i'S. ‘StiRfev (Cylindrical grinding machine) 

iS.^ Wl® (Tool and Cutter grinder) 

iff. CTt1%° (Boring Maehine) 

i'ii. C5l1^° (Honing machine) 

ih. (Bend saw) 

iV. 'ht'SllH (Power haeksaw) 

iic5>. f*f¥l1%° C£f^ (Shearing Press) 

^o. c<lfe° ^ C£f^ (3^ (Bending Maehine or Press Brake) 

(Vertieal Lathe) 

CTf^ ^ SfhPl ’llw : 

i. m (Henry Moudslay) C^rfSwlI^^ ^ m 

I 

: iViV f^. (Mr.Whitney) I 

'S. C?R3 : iVih 1^. ^ (Mr.Robert) I 

8. : iV'S'ti f^. 3JP#«1 (Mr.Nasmith) I 

(t. ^ : iV8o ^STIC^ 3rN^«l (Mr.Nasmith) I 

CTf^ ■^fSt'S csrf^ C^Pi3 C^lf^ ^ 

i. 

'k. "91^° 

'll. ‘^'sm twtfh I 





(t 





i.'S C5ff^ : 

c^if^ '*fc^ lii'SR c^Ri<p 

ctBM "^rost 
^ I c^rf^ ^5T5m 

i^f^ ■srf^’f's 1%?i^ 

's f¥^K ^ 

^ ^ ■Wf?.'*f 

Wf ^ I C5|f^ '*f^^ lil'SR 

CTf^ *^<PC< Rc?] *fl'SiC<P C5lf*fi^° 

's ^la<p ^ '^rtw i CTf^ 

’fMI’flt^ C^«t3 

'S¥|¥, 'S¥t¥, 

“sift^cf 's^ i%]^cf ^s wfn;^<^ 

^'sjll^'fl ©T»^) 1^ (7f^*M ^ C^«t3 (Bench) I 


. Tod 


fk ()iiiii 


-Uhl 



IM : i.'S C=W C^ll^ 



fea : i.8 1^?, ctI^ 


CT CS^ -5\^ ^sTC^ Wf ^ ^‘hrc#^ I CWT 

c^rf*fCT ’s['hlw'5?i <pw I ^^r®T c^rf*f»TC^ "51^ wt's ^ wt c^if*fCT 

i><pc«ic'C'5i #r5T5rf^ ci^ W'siit's c*fc^ t><pc«i'5 c^rf^ c«fc^ w^rf wf i c^ 

CT ^^r®T ^®Tc^ c^if^?, ^ i ^^3i% 1%c*fw 

%>iM ^ I ^ 's w iiti%^ 's w®m w src^g i 





























V 






T5# 

i. ^ <|sic'® #t C^T^? 

'S. ^ <|siC'® #f C^T^ ? 

8 . C5|f^ ^ ^ C^lf^ ? 

e-. #t c^Wtii? 

'ji. #t #t ■*ff%^ 

°^. ^'STIt ? 

■5rsf^«2(^ 

i. 's c^rf^ 'siTiscf #f #f? 

(t^ ^ ^ c^-«t I 

'S. $1^ ■^TTsf I 

8 . C5|f*fi^° c^? 

(t. '^rtfl^ "^rcsf #t #t 'S¥t^’f ^? 

'Ji. ■*fC’l^ gf^sjwrc^ >5#® *f’f/(71^H>I^C^5l 1%^ I 

i. 's (:^if*f1^-iii^ w 

's. c^rf^ ■*fc‘% 's wfn;^<^ Ilf'S I 

8. ■srfsiTCT C^lf^ ^«f 'S#® ^-^f I 

(t. iii<p[5 c^if^ ■*fc^ c^-wf^ ■gjH '®f°'^ I 



(Measurement and Inspection Process) 


'Q ■sn:«(T ’rt«#T: 

^ 'STf’f wl^ ^ I c^rsR cCRw^i 

'STf’f wf ■sifes^r^n;^ ^srr^iw c^rwf ■stT’I wt 1 

•9|f^cf 

^ '5Tr‘=i^ ‘=3^^111^ wf^ ‘=ift^<^ ^ I cw 'surm ^jrr^jw 

c^rc^Tf 1^f^ ^ wf^ i% ^ ^ '^n¥it wf i ^w*fT wf 

'wf?*f1^ ‘=#5rf’f %n^ w wrc^ ¥!%! 

i^^rr? ’flwf’f i%m<^ wtf^ Wf c»fw ’ifNn wf ^ 1 

CT ■sit’f wf ^ I cw 

iM, «ri^ I c^Pf^ 1 wit^ (Pfwl#?, cm 

«jf^ ^ wf ^ 'sTc'r^ (Piwl1%^ ^ I c^rsR ■sTfes^r^m, 






•9ff%Slt'5f^Cf 

c^iwt g^ ^5T5M ^ 5 ^ 

‘=i%5rr‘=i^ ^!Ti^3w ’fiwf’f iTf9rf?j%^ 

wf ^ I 

i%S i%S ■srf^ 'spTi 

i^1%W 21 ^ ’ffwf’f w wf 
^ ^!WP#'STf’f i^<# I 

's. ■'#5rf9|^ vs 

’frc^ I lilt wM" 

'5rfc‘=l^ iTtn ^ «fn;^ c^ ^5WP# ■sit’f 


i. c^iwt g^ gt '^’ni% ■sit’f 

gt i%gt ^ '^«rf«lVf 

wf ^ I 

1w 

■sn^f'^ri¥f^ I 

vs. “'ittg^ ‘'#5rf’f^ giTii 

c^iwt gt^tr^ ^ftc^ gt ^ ■srf’f 

’Tt^ Wf ^ 5 ^ ^ ^ I *©5 ’lit'f^ ^ 

CT ggjl^ ■sft’f, ‘'3^Mi%® ■srf’f w^i^lft 






io 


<^•511 «T?T 1 'SfTC^ '®l ^ <PC'fl 

1% I 

C'i'S¥f 1 

8- (.<P<|si 1^1^ i^l<pla 'srTc^ 


's ■'i1w*fbi^ ©T'lj b®i% wl ^ 

‘=#5|t‘^ Wf ^ I 

I 


(Measuring Tool) 

^ R9«R>i ^ ^ wf?.^ ■srf’f ‘'#5Tt^ w ^ cwii%?, 

^ ^ I cw «i1%i^ 1%c^ 

'^jTf^‘=tl^ t^®Tlf^ I 

’fftsrf'^ w sTfeifsiwlT:^ ^ ^ ^rrc^ i 

i. £jM)j*st= (Direct Measuring Tool) 

W (Indirect Measuring Tool) 

^ (Direct Measuring Tool) 

‘=#5n‘=i^ ^di^iw c¥iwt ’liwf’f ^5 wN% wf ^ ^®n;^ 

w ^ I cwt--srfegJifsfBH t^sTlf^ i 





^ (Indirect Measuring Tool) 

CT ‘=#511'^ ^ ■srf’f wf ^ ^ £lw^ 

‘=#5rf‘=i^ ’tt?^ ‘=#5rf’t^ ^ I cwi- '^Tfl^'^, iwrt^, 

I f^ c^iM ^ ■srf’f fei ■sn^tl^ ’it^ 

^ ^ I 1^ ^ £tw^ w I 











'Q Sltillst^il C'spifl : 

c^rc^Tf ^m\ i ^ ■srt^FP^ g^ ^ 

^Rgivjc's'f 's w stwiwg i ^‘^'q g^ c^lwi^ ■?l%t 

‘=3^<^ ^ CT g^ ■sit’f w^plft ^^‘'ttg^ wf ^ ^ I ^5#^ ’f%5rf‘'#f[^ g^ 

w^ c^ ^ c^ (TfBt ^ ^ 1%^ gii I ^ ^^’Ttgg ^^rcsf ^tiwf’f 

WsM I C^lTHt Wf?*f <P51C'® ^ ^liwrc^t^ ^vsilt I ^5#^ 'S ^ 

■sit^ >Sfi^ gwT^ g^ 'S 'gRj'se i ggj ^s cgt^g^^ 

c^ gf c^ gfg gi^ gtcg ^^gigg wf gf gm w cgtf gm gmrc^ ^ i 

^«f, j|g's ^ I £t1%trcgg wtl^ gt ^ gt gjggm c^g;^ feg 

£f«lg cwT I ‘^iwgj glwfg ig'%'s '^fg <p'flc'® 

^ ggmg gmgf« gwr «nw® ^ i 

^.'s 'Q : 

^!jwr^ wf gm- 

i. gHgtg^ gw (Non-precision Measuring Tool) 

Wtgt gfggtg^ gw (Semi-precision Measuring Tool) 

w. gRgfg^ gw (Precision Measuring Instrument) 

8. w1% gRgfg^ gw (High-precision Measuring Instrument) 
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tliiiiiii^Wiii^ilii^iiiiijIii^iiiii 

5 7 8 

tlll[llll[llj|[jJfJ|lll| 








i^i ^ I wl5<p ■'iwlws o.(2- 

Wi ■stT'^ i i^ ’Tw ■srf’f wf I ‘'itwf’f ^5#wf 

£fc?rr®H ^ ^ 

^ I w’fiiw ’litsrf’f ^ 

c«rc^ ^ i 

’I^RiC'S ‘=#5rf‘!l^ w 

^■'IW i/'b8 'srt^ ■'TW 

(M^ ■srf’f CT's^f I c^iwt ’tiwr’f ^ 

■sTf’f ’Tf'STit '?rr?f ^sTc^ ■srf’f ^ 

^ I (?^, f^vsR'Jsl^, 4f^W*M C^ 

£ff% ‘=#5it‘=i^ w‘'ti1w I 

9ffl^9f^ Tfir 

's ‘'#5rf‘5i^ 's^'^ 1^il%rf <£\'^ ■srf’f o.ct W\ 

^/<b8 (M^ ■srf'^ i I ’#5rf‘^ wf 

I i£|t £fw^ ‘'#5rf9t^ ’#5rf‘^ ^ I 

(R ‘=#5It‘=Ri 'STf’f ^ O.ooi Rf'^ g- W$ ^ «lf^ 

-sTRi wf '^im ^cii5iw ^ ^ t£ii%*M ctwi#?, ^ i cwr 




^ 10 


> \ 
^4i. N> 


0 «o ,7 

■0 '°o 


/ ■■/.- 

So ''o 

' /o > 


■ S-i 




a -- 


fea : TW 










^if%5rf^ ■?ra' 


CT ‘=#5rf’f^ ■srf’f o.ooi fsffsF ^ o.oooi ■srfes^ 

(M^ ■sit’f i fsfi^ ^ i£i^-iT»r5rf?,-*f ■srf’f wf w 

I 

(jm- «l1%l^ '5Tl%is^lf^, i^’f ^wli^ I 

(i£i^ -srfes^ ^^TSTN i io ^ i I 

«PJ^ 'Q ^j^-spef 'Q £|(.?l I’lt'spifl 

^rosf ’ittsrf’f ^ ^ wf ^ I 
(71^ ■'#^'^ W Wf ^ 'S ■'llw^ w 

^ I 

(7m cwm CT'sm ^ ^ ^m\- 

- ?rr¥ c^«t3 'sth^, 's f^?, i 

- ¥r?p (TitH 'S¥i¥ sflm ^ ^ ^ w I 

- 'ST7li%^ii|^ 'STTife?, CWlrm ■srrCSWTT C¥lT7n Wf I 

- ^‘'ff^ ^<ff^ c^f^ ^rMwr ^ i 

- -sji^ ^Mt^rsTN i 

cwm c^lwf 1%cm w‘'tr^ sfortw^T ^ ^ i ¥i^ 

1m1^ (7f'S'?]tm^^ I 



i8 (.'StMIW'= 1 cwli%-^ 

'S Wf’fcsf® £|R>fH^'® I ^5#^ '^t^TsTlTm 

sfwf^, ■^rf^ 's 'srf^tsiTr^ W'tli^ wf% w Wf Ci5^^ 

■sH^i^ ■pfctT wr I ^ lii ^ ‘'#5rf’f i£i^ w ’fft^'^ 's ‘'i§ii^ 

I 

- i^?, 1^i%S I 

- ^ 'S ^S|3 '^«ft w®t^ ^SJWf « ^!#Wf I 

- ^ w’fTf^ “=1^^ 'm^ 'Q ^5#wf 1^rf%w^<^ I 

WltCT WTSTIW^ Cif*f^ (M*f f%^-«rr^TlT:® ^H>|HJ'® g^ ^ W®M 

« <A'^ (NC) 'S (CNC) C^rf^ CW m, 

1%c*f^ 'ST;?ii%^ c^if^ t:wti^ wf i c^rf^ 

C^ CSMTsf ^ I ^ c^ ■sijfsiwN c^ 

^ ^vs wf «fn;^ C2MCT I ^ mm mm ^^’Ttgg 

'^'STIt ^ I 


^'Q Tf^-sn:*!!’rt«#T 




i. ■sit’f >\4U'^ o.(t <ft iM 

'srf^ iA 

^g^n®T?i ■sTf'^tr 1 

1 

's. 's wf ^ 's 

8. >l^'STs1v»j 

i. 'srf'^ o.ooi fsrf^ ^ o.ooi 

(M^ ■srf’f (t ^ ^ C5m ^sjwTn 'srf’Tf 

^ 1 

^'S'?iT?i gy?! c^ 1 

's. (T^syrc’f 1^1%*f^ gw ^ i 

8.^!iWIW^ 1 






V5[f^ ^ 

i. ^#511^ <|S1C'® #f C^t^? 

<|sic'® #t C^T^ ? 

's. ’fft^<^ ft c^wm? 

8. Wt^ C^? 

a. w <i«ic'® ft c^Wtii? 

cwfi%?, ^-n^wC <|oic'® ft c^Wt?i? 
ft c^wm ? 

V. (t £t^ ■^Ttsi C^-«f I 

<5. :sf#rs w W\ ’ifs■srt’t wt^? 

io. >\4U^ w 1^ cftPt^ ■srt'^ wt '^? 

‘'itwt’f^ ft ft wt 'W? 
vs. ^'s ’rftsrtw >i<Piik| ■srt’f ? 

8. C^H CWt ^R^tw w <i)<i^t^ wt ^? 

g-. ^'s -srescr “^^Ifj c^-«t I 

'ji. 8 £tw ^ ‘'ilfsrf’f^ -fTrsf c^-«t's ■511^ ^-^t ^ I 

°^. « ^-n^tcvi-c w Clio'S I 

V. ^ ’lifsrtw Mm W i 

<5. ’tfwtw Mm w c^-«f I 

i. ^ilfsrtw 2tw® sfw's ft ft? 

^ -SKisU mS w c^-«f I 

's. 'srtc’l^ W ^^‘'ttw^ w (Pif^Wr^ ft ft ’tft^<^ Wf W 
8. NC « CNC (Pif^ ^^’tm ft ft ^sft ’ftW ^? 

(t. 's ^ ‘ffsrt’t's sW^tcwtsw^ W m 1 



’iRfb^o 

(Introduction of Measuring Tools) 


'S.i 

c^rc^Tf w ^ c^iT?rr ^ ^ ■sit’f c#i^ ^ 

^ I cw^ ^^itf^’fl^, Sit 

'S.^ (Measuring Tool) ‘^1'^ Gfff^tf^’t- 

(jm ^ twit^ ^ ^ ■sTi’f ^®rciT^ ^ C5i>sfiit° 

^ I cw 1^ I 


‘!#5it‘=i^ w sn^rf^fwlr:^ ijt ^ 
i. £|'®j*s)= W (Direct Measuring Tools) 

(Indirect Measuring Tools) 







'S.'S fbf^'a<1»<l«t : 

‘=#5rf‘!^ c^rc^ ’iltsit^f wt ^ ^®n;^ 

W ^ I cw-1^ '»il%t^ wrf^’Tt^, -sTfes^if^ I 

CT ‘=#5rf‘=i^ ^srr^iw ^ ■sit’f wt ^ ^ 

‘=#5rf‘!i^ 1^ ’fc^ ’litsTt'^i^ ^ i cw^- '^jrf^ni^, RjvsI^'JsI^, 

^wif^ I 1w ^ ^^1%^ ■srf’f ■sit’ll^ ’fi^ 

^ wf I ’litsrf’i^ w I 

‘=#5rf‘=i^ '«rn wf '^«ft: 

i. (Non-precision Measuring Tool) 

Wf*it Ta^ (Semi-precision Measuring Tool) 

'S. W (Precision Measuring Instrument) 

8. wf^ W (High-precision Measuring Instrument) 

‘hltsrf'h^ ■stchi ctstI#?, i «nwf wli^ c^lwl ^ ’ilwi’i 

Wf ^ is DO'S!, ¥l^, >i>j'i)«i, ■sr^'Tst I sf^, 'Sw>'®f, iFf^ 

t^sjrfh ■srf’PT^^c^ ^ 'sit’f I■sTl’f ^ ^ ^ 

^ I ■h%5rf^ wl ^ cwli%?, \ 

Rfisfi 'srlch^ 's 'sTl^iw ^ 1^ jaMj'fl ■sft^ 'spir's 

^ ifiw^ ^hlw^'^'s 1^ ^ I <£\ m cwr^ ^ ^?ft°'*f ^ ip'it^rc^ ■srl’i ^r^pnc^ 

inn ^ nic^ I nt fsrfnfn^m's nwf^ nn:n^ 

hint#!® c^^wilt^ ^ i thf^, t^, ^'S'c<(ic'S'<i's 

^H'»ic>i?i t's# ^ nic^ I nUntn^ wi^, nin^, wi^-wt^, 

nftsitcn^ st^n t^sjif^ 1w ^ %#f's i^n 'em wi nm i 
i. C?f^ (Plain Steel Rule) 

C^n Wf (Steel Tape Rule) 

'S. Riw»l C^n Wf (Linen Tape Rule) 

8. ii|'® Wf (End Rule) 

(t. ^ (Fillet Rule) 

'b. ^ Wf (Hook Rule) 

nc<pa ^Wtlnmn Wf (Pocket Calipers Rule) 

V. C®nn ^ (Depth Rule) 

J5>. i%-1n5 Wf (Key-seat Rule) 
io. (Shrink Rule) 





(i) Ctl^ ^ (Plain Steel Rule) 

^^fUSr ■sTf’f >I<ICI>C?J ^5T5}Sf 'S 

wf ‘=#5rf‘=i^ w ^m\ 1^ ^ ^ c^ I 

CT^nm i£i^ i ■srf’f 

^ '^, ^ cq-«ri^ 

f*f#^ c^-<t ^ I WIWI^ ‘=tl^ 

wl^i% 

'SO (7ii^.(i^ t1^), 8 (7l1^.(i'^ ^) 

'ilO (Tif^. (^ '^) £f^ 'So 

f^. 'S i fsif^. C«fC^ i.G- f^. ^ I 

c^n?rr c^rc^rr 1^ ^ <5>o (ttI^. c ^ i^o 

(Tii^. ^ «rrc^ I lilt '^1'^ f^ fsf^ifsfSH 
■sit’f's ^ f^ iTtn ^ ^rrc^, 

■srf’f w®t '^«rr;5^ o.g- fsff^ 's 

^/<b8 I ^ 'S ^#5rf^ 

W I 'S ^'ol'fl'cf ^li%5jtc9|^ 

t%»f^ ^^Tli^’fl^, Rs'sR'Jsf^ ^ 

^i)*® 'srf^ Mica'S 2j'®j*st= I 

(^) (Steel Tape Rule) 

C5]tlFI^ '^fUSr 1^ ^ I ^ 

c^rcR ^ ‘=1§%R ■srf’f lilt ^ 
^‘=iwr^ I lilt c?il^ wr I 

■5ir‘=i '^1'^ I w nr<#j, lilt ^ 

'S ^ I e^vR ^ ^TTC^ I 




V 

f^ : \5.\s C&''^ '3R 



■fSa : 'S.8 PlW'i CS'^'aR' 


('S) Ri(.*i*i C &'*1 (Linen Tape Rule) 

^H'»lc>l?l ’llwf’f W[ RtsfR<^ ^(t-^o fsf^R fr< 

£f^ ^sRt G-o ^ ioo ^ I ^4 i%^®TC^ trti^RR C^tHR^ WlR WfsflR 

'aHJc?) ^ 1^1^° c5w (R^ <PC'fl Wf ^ I 






i55> 


(8) (End Rule) 

c^ 'srWc'fl'fl I 

^'SCSI'S ;2nw 'srf^'^ wf 

■ 5 ^ I ‘ilt Wl^ ^sTf^jW C^IWt 

l%a^ ■sit’f wf I 

(^) f^t'i'S (Fillet Rule) 

ORr^ TOT 1^ fk^ -^OTH 

?jr‘=tt^ ^ wr ^ I c^fwf 

(Shoulder) ^ 

(Comer) ^?5*f 'STf'h CT'S'?!!^ >|>J?J '^Tfht^'^ 

1^ gfl^ eft^ C»f^ ht’f 

£|W»f WC® ■^Tf ’imi^ ^ ■sit'h ^ 

■?Tf I ^ wl^iw ISCSI's f^ 

■srf’f wf I c^’fm 

i%f^ i£i'^ <r'sic<p I 

(>jj) ^ (Hook Rule) 

i<)^^ ^ *2rrc^ I ^ ■fl’csi'fl 'srfhiw ^i^csr 

sTl® c^Tc^ w'sw'fl ■srf^ ■^rf^wlc^ CT'siit^ 
'SHI wf ^ I RR>j^ ^ w^ 

‘hf'S¥f I >i<ici>c^ ^ ^ ■srfhjw io 
f^.f^. ^ 's/v ^ %a^ ■srf’f ^ 

I c^f^ ■sTf’f wm kk 
c^ cii-«n ^ 

Tfi^lw ■srf’f wf^ ■iTf ^ 

^hl^IW I ^ ^hf^IW 1wft^ 'S 

■srf'h “hi^ wi 1 



IM : 'S.a iXl'® '3^ 




fea : '5.H ^ 







(‘\) (Pocket Calipers Rule) 

'wrf%‘'trc^ ■sr;^ I 

•5PC«1'fl ‘^’ (Jaw) t^, 'SHT^t I 


W\^ I lilt ^sTf^jW « 

'srf^ 1^^ wf 's 

CT's^r 1 ■sr:^ «i^[5rR 

<pC'fl 'srf^ ^ <p'flc'® ^»?[ I 'srf^i^ 

(Thumb screw) '^Tl^jW Wf 

cncsf^ ^ Wf ^ I 

(b-) Cv 5 ’f«r ^ (Depth Rule) 

Wf I '«fi'ST^'S= '5^ 

^ ■?It^®T?lT® <P'flC's 'htc^ I 
•5P«lla ^TIMv, Wf (Lock screw) 

WI^ ^ 'STf’f Wf ^ Mm ^Tf^jW 

c^ir^Tf ■sit’f m 

^rfsf I 

(cs>) f^-f^ (Key-seat Rule) 

'alW^Uf Wf^ ■sr:^ (Angle bar) 
m ^ ^ i 

C’TN^ ^ (Round) Wf ^ 
^m\ i% 'em (Key way) ^gtS^ 'STli^?, 
<P51C'® ^-Pia I C^lWt 

*fjRp^ ^ "^tMS i£|t -^fW 

I 



fea : ®.v ■^5j|fif9f|^ ^ 



1 


KW Mi..im',l •«!■•«- l-t • ■A.•^ ,t»l- 

1 i t 1 \ 


fka : ®.c!i c®^«t 



fea : ®.io ■spq 


(io) (Shrink Rule) 

^ I MS\ 

Cb-«rc® I 1w ■sTf’f 

^ "bic® I TTNt ’irfSbj ^ 
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b®^bTb^^¥bt^ I 









'S.8 C»('St|R?,'^si>|-iil'^ 'Q 

wT^i^f wli^ RRjfi C5iwli%?, 1w 1w ^^iwrft^'s i%^ i 

i£it; ■'ll^srf'^ 1%sfr?i i^iw^ 'srf'^ 's wf i w 

« lii-QM Wf ■srf’f <ij<i^:n<M'^h 'mm 'q <ij<i^:iW5i ‘^'s 

CT'STit's ^srflwrc^ sfoiTsH I wit ’liWf’f w^u 1^ w^ 
>i'®<p'®t^ mtm wf 1%^ c%*M wi I 


W. snwsn (Edge) I wit CWT^ sfl'g^rf w^«lwt ’litsTl’U ^ 

sfTc^ ^^^rrcJTf -j?! I 

‘'#5ri^iT ^ iw c^ w«Pt (Laid down) 1^ ^ I c^m\ cwra 

iTtnr^'QM ‘=#5n‘=iT wceT^ £tw]wrc^ ^rrcw wi ‘'ilwi^i ^#*^1 ^ i 


n. cww w«fwt 1t^ w?r 

I 

cwi^ cgw^ w«iwt ^T^ttwi^ 
wt^lw^ I 

<ij<i^iW5i c^ ^ wrcw c^ ^m\ 
■silwlMf cw^ iw CRW ^ I 

'5. ^ ■fl’C'I'fl 'STC?j*C ^ C^TC^ 

■sTf’i wm^ wrcsTiwrc^ '^tt 

I 
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'S.(f- cwrtt^ wmm RlfdilN wtn f^«t 

cWf%^ ijt wlw^rfww wM w?r ^ I cwlTHli^ 

'mfk^ ^ 1^rf^¥l^ ■sTf’f wf i/'^8 tf^ I wf|t?5»f £fwr*f wl ^ I i tf^^ >^58 wir:^ i 
wrn tt^ 'mf^ ’litsri'^ i ^ «ht wM i%R cw, n^ilwcw -mf^ 
‘=#5n<^ oa fsF.f^. I ’i^ftc'® liiww f^.f^. iii^^ 1^rI%iH ■stT’I ’n^sTit 

O.Og- f5[.f^. I 





T5[f% ^ 

i. <|S1C'® #f C^T^? 

#t #t'5TJlt5i%llM 1w CWI# 

'S. ^ ^ 'srTc^ c?!^ wf ? 

8.wM'srf’f w'STit^fn;^? 

(t. cwl^^ ^ wf ^ 

■yrsf^^sf^ 

i. ^ CWT^ ■^TTsf I 

C^ C^’f ^? 

'S. lil'Q Wf 'S ISCSI's •fl’Csi'fl ^ ^ ? 

8. #f ^? 

(t. wf ^ c^ ? 


i. CTWiit?, ^ c^-«f 's ^ I 

ft #t 1f-1^ ^ ^? 

'S. CTSfl#?, ■fl’Csi'fl 'S I 

8. 1w<^ Ilf'S I 



(Out Side Caliper) 


'^Trf^‘=tl^ '£ 1 '^ ’fltsrf’i^ w I ^sTKlw c^lwt ■srf’f wf 

^ I ttwm (Transfer tool) 1%?.^ ^ -sTfWl ^ l 
£fm £i^ ■srf’f, 

wr I '^Trf^‘=tt^ 1w ■STl'^ 1^ ^ C^IWf £tw^ 

‘=#5n‘=i^ I ’ll (Leg) lilt w iw, c^iwr ^ 

wr?,'^*!^ wi^, ^ 's ^Tsriwi^T^ '3i<if^'® 1^ l^'fei ^ ^ I 

■5^ 13 ^ I '^«rf- 

(^) ■^Tt^ (out side ealiper) 

(^) ^r^>||^\jj (In side ealiper) 

^‘=1^ m ^ ^^111%'^ (Odd leg or 

hermaphrodite ealiper) I '^TTl^, ^'stJ 21^ I 

8.i «rt^ *\ I'^vb <pj|Ri^ (Out side caliper): 

Wl^ ^=11^ 'Q 

‘httsrf'h^ w ^n^iCTr c^rcsh -mm ^ 

ti3^, 2f^, ^Wl £-^^, C^tHW^ « Chsidiff® 

(Cylindrieal) ^ ^ -sfl-ht ^ 11^ 

iM i^ ■sri’f 

“=# Wf ^ ■sit’f 2f^<^ 'S 5iwi^ ^ 

%>IM ^-^KhT ^ I 

lilt ijti^ ’ll «nw i ’ll ■5jt^ ’ir^ i ie-o 

f^.f^. ■STl^n^ ^o fsf.fsf. I i£|1^ ii}=WNCtl W w C*f^ '5 f^.f^. 

“hw '5'S^ en^ I ^h-c^TN^ I sfls % w 

'^, CTf^, P2(° W1 CWf^ ['1C?I Pltia'^ ^ I ■^hT^'T® ^(^o '^oo f^.f^. 'STTC^ 

wi^ ^ i liit wi ^ ^ i 




^8 




8 A ^5rt^ s|<M<nv»H 

c®fi^ (Joint)« ^ ^ w «rrc^ i 

i. '¥1^ ©TCtJ'C (Firm joint) '^Tt^ 

P?J° ©TCtJ'C (Spring joint) 

■?Ft4(Firm joint) ^sTt^ ^^sTtf^’Tt^ 

W\ I C^IWltrc^ RC'aCG?) 

‘=#^ c^ ^ ^rrc^ i £tt;¥r®fw 

wf I 

[Bi£ivjc's'f m c^tHI^ 

(i^o c^ 'soo fsF.f^. ■srrc'^) I 

<pj|f^''trc^ <ij<i^l'flR c^ I wf Im : 8 A'^©tcii^ wi^’Tit;® 

'Q ItTC^ 'm\ I ^sTf^IW ■Slt’f CT'STIt 

^ I 



f^?> sttti^ 'ail'5'5 -'il'^'to <pj|Ri'*tt^ (Spring joint outside caliper) 

lilt Mm m c^tKt^ w «rrc^ i ■sn^rm ’^nts^ 

wc’tKt^ ^ <£\'^ c^TNi^^rrc^ i 


1%^ i%^, fei^'s= 

^ ^ 7# errc^ ■srf^rr 

^ »Tf5 C^ •'tro I ^ 

■3^Sf "3^?^ ^TTC^ ^ 

wrtwf ^ I ^^Tf1^‘=trc^ -sit^rm c’TN^ cs^m 
f^°s «rw?T ■^'siim £R<^ 

cij-^rr (jf?T, (7f«rrw ^ 

sf^'^r^sTc^ c^st wr ^ I wwra °^(t f^.f^. 

'Soo f^.f^. ■'IW I 








^ w\^ wi1%‘'Ht;^ ■stc^ I w 

‘!>rf<#j CT, ■srf^fm 'Stc?ic^?i w^rr 
c^ ‘=trf% ^ «rrc^ I stwtwc^^ c^ ‘'ttl^ 
^ ^ wf ■5:?i I 

CT-«rfw c¥f^ ^ ^ ^‘'lit^^ 

^ ^ ^ C^f^ ■STf'^ Rj'sW^I ■srf'^ c«fc^ ^ ^ 
wrf^’Ti^ iw ■srf’f wf 
^ I (7iwc5 5iwi^ w 

Rj'sw^l ^ ■sTf’f wr I 



fM : 8.8 5lwll'^sjlf^’fpf 


8 .vs ^5rt^ Tfi^ 

i. ■?Ft4WC?f% (Firm joint) ^srt^^^sTtf^’Tt^ 

c^f^ ^ ‘=#5rf9t ^ c^ ’liwf’f ^ ^ w."^ wl^ ^5Tlt^ 

'^Jl1%‘=tlT;^ ^STTSTI^ #1^ ^ ^ W 

^“=1^ C#f m ^ CWf I I^HlWt 

^ c^rwf w[ ^ ^ ^‘'li^n 

^ I wnw[ wiwf ^ i£i^^ wf ^ 

^ wrrpT ^ I £f^;¥f^ ^5T5m wf ^ i ^ 

c^l^rTil^ srw ■sT?i I ^!T5iTCM ^ £f^;¥lwCT c^rc^ft ^ wfc® wrc® 

wr^ ^ I >\'^4^h ■^rrc^ ^|th® ■srf’f ’liw^ ■??[ 

^ I ■srr’f wi^ ^ 2fc¥r®#ii £fw^ i^ ^ i 

f^?. WC?f% «rt^ -> 1 1'^vs <Pj|Ri'*tt^ (Spring joint outside caliper) 

c^rcJTf ^ ^ ^ ‘=ifNn ^ '^Til^’rrc^ c«fc^ 

^ ^ I Wl'Js'SflC^<l'=1 (Adjustable) ^ i^l'SR^rc^ 

'm^ ^ ^ wW-'jn'S¥f ‘=tlra I wl^ ^ 

c?R ^ wri^ ^ ^ I lilt ^ c^rwi^ «rw i 

CT'sm ^ ’jth® ■sTi’t ^ ^ ^jtt^ 'srf’f ^srrsrbu 

wr^'S ^‘^R<|f^'® efTC^ I £tW^ “'liwf'S’f^ ^dKtW '^111%'^ £11^ #11;^ ■sft’l 






's. ttwt^ ^5rt^ 

tlwl^ 'Bit’f ^sTt^lW ■STf’f i%c^ ^ £f«lw C^ ^ ^sTt^lW 

‘=tte^ ^?prrn ^ ^ I w\^ wti%‘'HT;^ 

CT i%w ■sit’f f^ CT i%iw ^ ■srf’f i^ ^ i 

wl% >i'®<p'®r^ ■^rTc^f '^Rc?j ^ c«fc^ c^ R^'s= <p<ic'® ■5;?i i 
^ £W%® ^ '^]Tf^‘'tt¥i^ C^ ^ ^ c^ ^ 

■3^?:^ <P'flC'® ^ I C^«l¥N ^ '^ITC^ C^ ^ 

^‘!iR<f®'® errc^ I i£i^ ^ ^Tf «n^ c^# %:<# ■srf’f ^ i 

wi^f'^'STf’f s^m<^ wt^ ■sit’f wr ^ I 

8.8 ^5rt^ 711^ TI^ NQ 

i. i£\^ i£\-^ w I *©5 ’liwf’f wf liwi^ I 

Wl^ ^STsni '3|R>R'S= m £twr^ Wf '31#'® I 

^ ‘=trc^ I 

's. #i¥5rN wrsfH c^rwf wr ■^rf 

■STf’f CT'Sm ^ ^ I 

(t. f^°s <ij<iiiiw5i w ¥r-«fc^ ^ ^ c»fw ^:^ "51^ 1w 

^sfWf ^ I 

'ji. wt^ 1%;^ ^«Kt i^ ;2|wr®fw wf 'sfn i 

<j<^lw?i wrrf ^ I 

°^. wf I 

V. ■=?[ ^'s -sttc^ -sriwf ‘'#^ ^ c^ ^ Ist^ iw 

<P?1C'® I 

<5. I 










T5[f% ^ 

i. £r^®j^ ■'ilwf'^ w <1 SIC'S #f c^t^? 

'm? 

vs. ort^ :Frt^ 

G-. tlwl^ wli^’Tl^ c^ wf ? 

'Ji. WI^ t%I%^ ■fTTsf C^-«f I 

■yrsf^® 2(^ 

i. 

's #t #t? 

's. w\^ wi^ ^JTf^ <ij<i^ic5i5i ^sff c^'^f I 

8. tlwt^'sit’f ^!Tt^ #t ? 

(t. ^? 

'ji. ^'s c^-«f i 

i. ^11^? 

^t^prrc^ ^^rPr^rrc^ ■jtn c^-«t's ^ i 

's. f^°s wc?r^ wl^ wrf^’fl^ <ij<i^:lC5i5i c^-«f i 

8. <lj<I^IC5l5l #t #t >l'®4'®f '3|<|s1^H Wf £fC¥^? 

(t. wtw wi%^ ^ ■sftnc's #t #t ‘'#5rfsi^ w £iwr®H? 





(Inside caliper) 


‘^ 1 '^ ‘'IM^ 'S ‘'# 5 rf 9 t^ TI^ Tfl^ C^IWt ^ ^ 'S 

#W ^ '5'Q^ ^ wfST, wtwt^ ^f<r twtf^ ■srf’f wf 

^ I ^ ■sTf’f ^ -srfeis^lfsfSH 'sli^^ 

^JTl^ ;2|Wr®H I ‘'#5rf’f^ w I £\'^ 

^rrc^ I 13 ^ c^Ttwr, w j5>o 1^ 1 ^ ^- 

■sft’f CT'siim "^rcsr ^ 1 


5-A <pj|Ri^-‘il'^ £|<p|'ac«in 

C®fl^ ^ '^Jl1^‘=tl^ '^^- 

(^) '¥1^ 'STC?J*C (Firm joint) ^11%^ 

("«() f^° ©TCtJ'C (Spring joint) t^PTTl^ 

■^Pt^ 'Stttl^ ^*1'»ll^V!5 <Pj|Rl^ 

£\li Wf ■srf'n c#f 

wf ^ I lilt '^Jl1%‘'ttt;^ 1tct5 ^ 

srrc^ I i£\j^ te^lwf ^ ^ ^ 

Wf I ii|^ (MZ^ W tB^IWf 

■sfstr^ #1^ ^ '^mt i 

iii'^ni^ ^iwi^iwr liit 

#1^ wr ^ 

m ^ I iii 

^stH ’ffisTtr I lilt 

C'S'SC'fl'fl >ict <1 ■513^, 1 ^-iSt;?! ^ Fli% ii|^ 

■sit’f wr I iii1^5iwi^ ftc>ic<i ^ I 











w csT’t ^ ^wtf^T’rm 5iwt^ 

c^m g^ gt c«f^ c^ 

^«igt i%a^ gt ^gt5^ '^■«f^ ■sit’f (.^s'fiW^i ■sit’f 

(7f ^ngR'Js f^ ■sTf’f 

■sTf’f <£\ ^TWJ 5lwl^ 

I 



fM : e.'S ttwra 


e-.'s gsjtf^r’rt^-'ii^ ■?pr< 

gsjtf^’fm 

c^rciTf #1^ c^tHW^ l%a^ ■sTf’f 

^ ^ngR'js 'wrf^‘=tt^-iii^ %g^ w 

i^l'SR^rcg £tw»f WTC^ ^ C^ «RMW %a^ 

■SRiS^J <^•51 O'® ■gtc^ I ■5tc^ 

■sTfWf % Wf 

•^•flic's ^ I '5IW 1^1 wli%'^ 

c^ 1%a^ ^ ^ I 

%ri% ■sit’f ^sIWSIJ ^ I 





^ 1%a^ gi%^ 9m ’#5rf’t^ w 

■sit’f ’fit ^ I i%iw 1%-'sa, wiwt^ %a^ 

wsTsftg ■sfl’t ^^rf^’Tlf;^ ^gf^ff:^ wf ^ I ^ w^ ■srfwf glt^ 'srf’t 

cnfT® ^ ^ ^gf^ i^ ^ I 


'StC?l^ ^«1>ll^vb gsTtf^r’Tt^ OUTSIDE CALIPERS 

'^#f’fl^ ttra 'STl’f i^ <j<^l?l<Ji|l1?l ‘'jg 
'aifo'So'sf ^44 %c 4 '^#f’fif:^ c^’f wfs^ff^n gr 
^’f^ I c^’f ^ 

^ gig gl^g^ (?H c^g c^ff^fl "51^ gr fN 
gf^ ‘^#$^^^l^'^i^-5Tr’f ’fi'sui'^ I 
9^°s '^jli^’n^ gfts^r eg, sfegfsfeg c^g c^g geg ge^ gf ^ sfegg 

¥kg e^ fgrig ^gig^ ggigg g^geg i i£ig|g ^-gf5 gigeg gitg «jg^ 



DE CALIPERS 

fe: e.e fg°s ge?!? gnftgg-ia? wii 




'So 


^ ^ £fc?rm c«fc^ ^ wt^ 

■srf’f ^’iR<if^'® efiw I lilt wl^'s c#f^ ^sTsni 5lwl^ Rc>ic<i ^^«fKr?r 

I 

5 NV>N ^*^>1 RvSs ^ 

tlwl^ ■STf'^ C^ ^ ^ W 

'?pl^^sf^ '^Tli%‘=t^ Win W5 W^lw ntn nln<^ wnf wn i <£\wm wjliwWTnn 

^ WnWCT few wen cn W5 cw^ Wen ^ wte^ W twnf^ wjifnWenn enwn 
wen wjlfnWnew ewn wen wlW ^ i tnWt® wrllnWenn ^ cnnl^ siWfnw wen ‘=jewn ^ 
WWew c^ Wen wnl ■^n i ^^inn ws enn wlewn wmnlnt wn %n*f wen i 



(t.8 wjlRinitnn w^ 'Q 'nwmew^n 

(i) nfn's tnWt® wjilnnin nlwwnw nw i wntPi i^in wmwwwrfrn « wmww nnwfl 

Wfl's nn=nTennn;nn 'Sfw nen^ 'Wn's niwew ww i 

(^) lilt w njnnienn wnn wn ^tewn wnt i i£iew wjlinnTenn ennw^ g^w ^ nt 
fw^^Wn I 

('s) njnnienn wnn nt nen www^ ninwn wen nW^len w« w^wfen ntnew ^ i 
(8) wjlInnTenn wrnWw c»fn ^ nt n^l^ew cwt® wen ntnew ^ i 
((t) nw wll^?, |wn-'^in Wen ntW i 

('ji) ^t^nin^W^« Went Went wjlinninewnfnwn wen cwsrfwninew^cwtW^W nen i 
(‘\) ^nfnn wmWn wnen wrn wew^ witlwntenn 1ne^ « W5-cnT^ ^ Wn i nnnnewt 
ennw® wen wtsr wnew ww i 

(V) wi^nln enwn wtlnnn i^tt nw wmWn wen Wewnew wnirnew nem W^ wmWn wtw, w« 
CT'snt's n^ntewwenn ^nn nf%nn:nn wtn^ ntnew ^ i 







T5[f% ^ 

i. ‘'litsrf’t^ #t c^wm? 

^h>iR'Js wrPr’nr;^ ^ ft? 

'5. ^H>|R'Js ^11%“^ c^ 

8 . Wli%‘^ 1W #t #t ■STt’f CT'SHt'^? 

■yrsf^® 2(^ 

i. ’litsrf’i^ 's -sfcs^j ^fr^Nj c^-«t i 

's. 'Sf^ ^h>iR'Js wrPr’rt^ <ij<i^:iW5i 

i. ^'s 's #t #t 

w\^ ^h>iR'Js wli%‘'tt7;^ ^'s ^ I? 

's. wc?i% wrf^’riT;^ ^'s c^-«f I 
8 . tlWt^ 'Sit’f ^ ^s c^-«f I 



f5jV55|^V!d|<^ 

(Divider) 


£t^ twlt^ (Divider) ‘^1'^ I Wli%s#l^ R«I'St 4 ^ ■5:?i I 

Rjv»l^\jsl^ ^ 'sril^?, w®Tf^ I f^ 

's cw'sm ^ I <£\ Y^'s c^iTHf ^ ■srfnc^ ^ I 

c^iT^rf ‘=#5it’f MNn wf ^ ‘'#5rf9f wi^ ^^tdst's 1 wrt®n ^ i 

ii5ifDc4 Slwl^ ^'s wf I 

twlt^ 2rr?I ‘=J<‘=1§iw i£|^ W I wnf^ (instrument box) ^TTC^ I 

<£\'^ ^g¥lM C^^, ■STf^fm I 

£rC¥l'STHVJC's'f ^ <£\'^ Wf '?mt I f^ C^lwt '5IWf ^ 

I 

'jj.^ Rjvsl'^vblc.'a'a £|<p|'a(.«in 

^ %;?T's 1%^ 1wit^ f^ cfi% w «rn;^ i 

'¥1^ ©TCtJ'U (firm Joint) iwfl;^ 

'^. f^° ©TCtJ'C (Spring Joint) iwftwt^ 

^ (Extension or wing) iwfl^ST^ I 



fea : Tplf^Sfra^ Rs«|^^|? 


fea : 'b.’%. P3° ®K.a'5 Rs'si'^.^ura' Im = 'Jj.'s 





'S'S 


f^'ol^vbl'g (Firm Joint Divider) 

■?0TlT W\^ '^■«( ^ (MZ^ ■STM-^rrC^T 

■fi i2fc¥r®H ^ I w ^ cwus £rc¥tw% ■srrc’f wf 

i£|^^ I ■STf’f 1%IW<^ wr I wt^ ^ ^sTTsn^ -^T^SlWr ^ 

■sit’f ’|R<i'®h «fTc^ I 

f^?> sttii^ f^'o|'^v!s|<i (Spring Joint Divider) 

RsvsR'Js'lW?) ’ft I ^sTf^IW 'S 

i2|^<^ wr I wi lilt IwftsTc^ '^■«t sWft^ c^lwt 

¥n:‘=1^ ^ ^ I '^■«f Wf I Wf ■Slt’f 

^ I liiT;^ ■sttc'^ ■str wf ^ ^ ■sn^f ^ ^srsm ‘^'s 

i£|^ IS ^i#wf WTH ¥1^ ^5^ ^ I ioo f^.fsf. ^ isig- f^.fsf. ■sm:'^ 1tf%s 

isf^ twft^ ^-^tt?! I lilt iwit^^t^ w\^ 

■3j^ i£|i^?, >il^<pi»lT;^ IS Rii)fe<i ^^fisr wf i iiit '^'S ijtl^^ ¥1511^ 

>if^4d5 ijt fdciscc?) ^ I ■srf^rm i%i ^?.'*f i^ ijt 

’fTCM '5TW "^¥1^ ijtl^ 'STfsw:^ lil^ ^ Wl^^rc^Tf ^TTC^ I ^ 

^?j»f ^ “j# «ri^ iii^^ ■srf^ntf c^tHW^ ^rrc^ ■^rrc^ ^ ■s# c^ ^ ■^n ’fra i 
^ ■s# ■srf’fc^ I i£|^ ■sit’f ^ i iiit Iw’f ^ 

'STC?i*C (Lock joint) ii|^?, •^t<P l^f^®T (Quick Release) iilt ^ ^^TfC^ i 

ii|' 3 i|(.'i 5 »i‘*f^ fvsji»lt^|<i (Extension or Wing Divider) 

iii %»rt5ira^ ijtl^ ^5T"sHi^<^ isnu wfitm ■sirar ■juin tl^rrat lii^^ -^f^ 

lii^fijc^?) c^’i^ ^«f ttc»fwrf:^ fs^ «rrc^ i lii 1^1^ tf^ ^ fsf^m irf’f ^ ^rrc^ 1 
^ cq?t-iii lii"^ ■=# «rrc^ ■sfic’f wmih wt lii^^ ^ ■srf’f ^tra ¥f-«rr ■^rrn 1 

iii iwftsH i(2-o,^(2-o lii^?, isoo fsf.f^. ' 5 fk:’f^ wTfi^ra ^¥l^^«lKr?f ^ 1 c’ft^ stT^’f^ 

^stn:< wr’kfifis 'B%‘=i^ ^?, twiti^ ^ ^ lii^ c^’f-iii^ ^?,'*f 

i%l 1%^ lii'iits^ Rjisit'Js'iw^i ^?,rar’f wt^ w:^ wc?!^ lii^^^ ft^ §1%isf ^ ^ 

^ I lilt fe^sit^sTc^ c^’f iii^ -sfit IS ^ ^sTf^lw lii^ifts^m c^ 

i7Ti^1^ lii^^'Bit^^ lii^iitSim^^ra^t'im^'^Ffrar^ 1 

lil'Siicu'i'*!^ jil(.»(«i ftsf (Extension or Trammel Beam) 

lilt %»it^5n;^ -^um w ^aitisira^ c^ fs, fs^’f ^s ^ststiwh 

c^-«rr i5[^ ^ I lilt itsf ^ 1 t^^rra^ ^ (cwn^ ^ 



'S 8 (.'StMIW '=1 cwli%-^ 

vs ■srlw I 13 ^ iwit^Tc^ I 

wfe^rciTi^ ^ I <£\-^ 1 %OT i% 1 % ^ 5 iw 1 %^ 

^ ^ I iwit®!^ ^ 13 ^ ^ wr ^ 5 ^ ■JTf (7f^ tiw 1^ 

<J<^r^ ^ ^b^l^lC'sf Wf I ^00 'ilOO f^.f^. 

^.vS R»'o|'^vbU<|<| «1j«1^|<l 

twlt^ l^rpi’f '^RiSf wf ^- 

(^) 13 ^ 1%^ ■sfsIR# 13 ^ wr I 

(^) c^iwf c^-«fm ^>3^ 1^<% ^ I 

(?t) 1^ ^ C^ ^!WN% ■srf’f (Transfer) Wf l 

(’^) fs ^ I 

(®) c^rc^Tf m\^ wr 1 

(¥) c^rwf ^TsrR i%»^ wf I 

C^) C^IWt (C?f5, f^) s^m £R;¥tW% ^T51T®?H i3tn ^ I 

R»'o|^vbH<|<| 

twltsTra^ C^ ■Slt^rm CTWIn I ^s^m<T® 'JiO f5[.f5[. 

c«r;^ 'soo f5[.i^. 1%f^ ■sttc’I^ 1 wi^^ 'S¥l¥*R:’f wr ^ i <ij<i^:lW5i 

1wit>5i^ wc-w c#f ^ ^ ■^n I ^ ^5#3t srrn 

^(2- 1%1if C^<3 <2 |c?J|'ST' 1 I ^(2- C^ CT C^TC^Tf 

^ 1^ ^“=1^ wf^ ^ 1 ^ ^e- %Sl^ ^ 

^C?j '^ITC^ I '*fH CW'SlIt^ £fC2rr®H ^C<l I 

■?Ft<Waf% R»'o|^vbH<|<| <1j<1^|<| 

iwit^sTra^ ^n^lw ■srf’f sfl^<3 ^ ^Tsra wr;^ iwit^^R:^ ■sfsiR# i%?i 'srf’f 

£|^<3 wit CfT?! 11^ WW Wf sfr® C«R;^ ■Slt’f WC^ WW CW I ^ lilt 

I Wl^’flTW ■?0T?I Rsislt'Js'lW?] ^ (TfRSfl W?,W5 «riw?i W^R:^t 
Wf £fRW >|V|1^<1C'^ fsitps ^ -^n I CT WW CT CW?Tf C«R?^ i3t^ Sfrd^ 

I3tn ^ '©^ I3t^ Rwwl W fe ^l^plft ■srf’f W<3 Wt ^Sflww I lilT:® Iwlt^RW C^W 
lii'^ i3R:W 4DSf W3 ‘'#5r|9f ^!3^)wl w^ 1 



Rjv»R\b1W?) ^^V|'|p|4 Wl^ ^Twrc^ ^ C^ 

'^■^f iTf^ «rrc^ <£\'^^. ijtl^ '^■«f c^iM >i5i'=iw«rf lw ^ 

gfsfCT ^^vi'|p|<ji #1^ ^ lilt cwu^ ■srf’f 1%| ^ (?#f cii-«lTc^ i 'srf’f 

iw<^ wt^ iwit:^ £R;¥l^ ■sr;^ ^ ^ wiwl^ ^ i 

w, 'Sr:^ iwit^R;^ 

1^f%^ wf '^, '^m ^ I ^®iw Iwit^Tra^ ■srf’f ^’tR<if^'® ¥r-«rf 

I 

^ ^ ^ RsvsR'jsiw?) ’lit^ Siw 1^ ^ I ^swiwN 

'5TR:‘=i^ irrn cw'sm ^ ■srf’fttwl^ wf £R;?it®h (7f«rR;^^ tlw 1%5 i wf ^ i 

^.8 'Q '^'ik'i'sp't 

^?.wr^ wf I ^?,wrn ^ ^ 

<P'flC's ^ I 

■«f. ^°s RsvsR'jst^ ¥r-«rf ■jfn I 

n. iwit^ ■sRisiit ^ 1^ ^ I 

Rjvsl^^'lw^l (Point)-C^ Cii'Sirt^ ^^RiSf WT ^ I 

®. ^ ^?.wr^r^ c^R?R c'l'STit -spi i 

■ 5 . ^ wr^ f^vsI^^R;^ sRilTsRi^^ cii'STrf ■^PI I ^<<|'^<1 

^1#^ ■'ff^ I 1Wft®TC^ i£|:^o I 

f^K RsvsR'Js'lW5l 1w<Wft ^ <£\'^K ’flt^ ^ ^ I 

w. RjvsR'jsiw?) ■*tTR cff'S¥f I liiTT® ^«tT ^ I ^ ^ 

C^Rst ^ C’TC^ ■*fpf ■^^R:^ (Oil Stone) 1%^ ^ I «W ¥f^«R;^ 

^ c^ ^<2- ^ I 

Rjvsi^'jskc^ «wrr 1 w ■silti^f cm iw 's ig^TKrf^r^ 





'S'ij 




T5[f% ^ 

i. <1 SIC'S #f c^Wtii? 

wf '#»fc^ ? 

'll. 1^? 

8. iwit^^rc^#t ? 

'Ji. c^? 

°^. C^ 1wlt®TC^ ’Tf-C^ ^b^lWC'sf ^-(?#f '^? 

■yrsf^^sf^ 

i. iwit^srcM c^-«t I 

's '^it1%‘'trc^ w ‘^<1% #t? 

'S. iwft^BTc^ ^ I 

8. -^FT^ iwlt^ <lj<I^IC5l5l Wgl^sff'QM C^-«f I 

(t. W\^ Rj'siR'Js'lC^I^I ^sTf^IW 1^ C^ ■srf’f C^sHt ^ ? 

'Ji. tnw's 1wit®tc^ w 

H. '^FT^ WC?I% 'S 'SfC?I% f^'ijR'JslC5l5l W 

i. iwft^stc^ wi^ ■»fH wf c^? 

Sirm <ij<i^:ic5i5i ^ I 

's. 1wit®tc^ ^ 2f<tti% ^ I 

8. Rj'sR'Js'lC^I^I ^ I 

(t. w\^ wc?i^ Iwit^^rc^ ^ c^ #t ^ ^ 

£|i%^ 





(Scriber) 


(Scriber) 

(Scriber) ’^TTOT wl^ C^lWt ^ ^ ^ Wli% 

^ #5^ I WKm (Strech Awl) ^ ^ MtC^- 

Wf^ ^ 'STli^v W¥ (Lay out or marking off) ^ 'HW 'IRB'® l C^Biei Bc?j ^^C'st<i 
cwrc^ Tfi^ ^ 1^ cwrc^ c^iwf ^ f*ft5^ '5rti¥^ ^ w^u 

^ ^ I ^ l>cc«i5i b®it ■*fw ^ f^ 

iTin ^ ^ C^I^ ^ ^ ^ (Point) ^ 

«fw® ^ I #17:^ ■STTC^ '5TM *fPt ‘=tr«tra (Oil stone) ^ l (M(^ 

'sK^lC's^ ^ I c^it;^ ^^<flW5i 's ’Tf®^ ^ <ij<iiilW5i ^srsnt 

c^f^ oK^lC'®^ i£it:® £jt;?rfsTCT^ ^tf^iw ^ i ¥1’) 9\(m '^■«l 

w®T^ '^ratf oic^c'Sff ^ c^ I stT^-«it;^ 4lw 1w iff^tT^ 

(Scriber) sl^Nt^wb 

WI^ W^l^rlft ^ Wl¥^ (Seriber) ¥l^ £|^- 

(^) i£|^fl (Single point Seriber) 

(^) (Double ended Seriber) 

(^) ^c<p'5 (Pocket Scriber) 

(^) ^B<i'®»i%T (Adjustable Seriber) 

(^) (Single point Scriber) 

'alW^Uf ^ 

I '^■#1 (PflWl 'S ^4 i£|^^ stim ^?,'*f5t -^Tti^?, 

^ I lil'Bt ifin "^#1^ "^ICSr ^Sflspl^ ^ ^ ^ 

_ ^ TM : a.i 

^ I£|1¥ I -“frit ■*fPl T^ 

stm lTC-«t I 







(’^f) (Double ended Scriber) 

(Bended) ^TTC^ i «fWlI >i^C'St^ 

CT, '^■«f gswm wr I %g^ ^ 

^?,'*fwf ^ I 





(’f) afR-ql'a (Pocket Scriber) 

I ^57;^ "Siiw c^ 's csrf^ 1 (Tflwf's 1 ■srf*^ 

(Head) 4'=1W<1 l^’f ^ I 



fea : a.'D 


(^) a^R<iN (Adjustable Scriber) 

<s\-^ C3TC& ^ I 

<s\-^ -^f^ft ^ 1%^ I c^ 

^ C3# ^ ^ ^ ^ I '^w^ 



Bs : a .8 ’iR<|\cH%T^nt^ 


'8®ft'8®f ^ wr 

CV|f5iP|>5 ^ TTffl^ (Machinist Seriber) 

(Tungsten Carbide Seriber) 

(Machinist Scriber) 

lilt 1w bt^ ‘bbtc*# iTf^ "^Ht TTlt I ^ 

■srfsbW ■*fw ^ ^ I 




'Sc5> 





<pI*(Rv! 5 af I'^’q h (Tungsten Carbide Scriber) 

^ ‘=tf«t^ ^'sj'ifiiC'® wrc^ #5^ wr ■5:?i Mt 

wiwi^ I lilt 

Tungsten carbide 



vs o(f^ -“fw ^ iifn W5f I ■5rli¥?,ic^ ^ I 

‘\.'s 

stm i^fw ^ -“tTiT ’Tf^rc^ ^ I 

■«f. wrf ^ I 

CT-«nw iTf^ ^ (7f (TTiwr ^ i 

vii^ ^ CRi’f wt^ ■sr:^ ^ I 

1^ ^tm iTf^ f^ ^ ^^<(Nw 8(t f^ c^<^ iTf^ ^ I 

‘^.S 'Q '^®tU^^®t 

^ #5^ <ij<i^iw5i ^ ^ ^ c%«f ^ I 

■fK ■^Tt ^riFf c^ ■siTto win^ ^ i 

n. ^ '5M ^ I vilTi^ I ^g¥iM c^ c^ I 

■^■«f c#st ^ stm ^ I 

■ 5 . ^^<(IW 5 l ^sTTsrt^ ■^'s iTtn ^ ^ ^ I 



8 o 






T5[f% ^ 

i. wlwm ^ #t ? 

^^<fi<iw wr '^? 

's. c^«rm ^? 

8 . C^ 

(t. ^^<(lW5i c#^ ^ i% ^? 

■yrsf^^sf^ 

i. £1^ « #t#f? 

’|R<I'®H%[ t#f§T #? 

's. '^■«t c#®t ^ ■*fl^ ^ ^ c^? 

8 . ^-^rll^^ 's #t #t 

(t. wf’5^ iii^?,(:^? 

i. C^ C^ #t '1'^R>C'® ■*fw ^? 

'Q'tf'Q'^ W^l^lft ^^<(NW #t #t Wf '^? 

'S. <lj<liilW5l ^4f?t ^ I 

8. 'S ^? 

g-. 'S Iwft^JTra^ 'S <|J<|^|Q4 ^ I 



'^«crT?r 

(Marking Block 


b-.i (Marking Block) 

C^lT^Tf TTf^rr^ WC^ ^ (Marking Block) 

^ I ^^TDSt CT Wl ^ ■srcsiJ ■5rt1¥^ ^ «Hk®^ "SKI^ 

'ST'ij <lj<l^r^ Wf ■5;?l <icsi (Scribing block) 'S Wf ^ I 

wi^ £fm w^u ^^«rNii wi ^ i 

(Surface gauge) (Lay-out) '1^tJ'^'S= i 


b-.ct "STlf^^ 1[^ 

^ (Base or Bloek) 
f^'s'lw^ (Spindle) 

^ (Clamp Nut) 
(Seriber) 


Im : ^nf¥?.i^ 


■^. C^ (Base or Block): 

-STtl^^ I TFHlt 

c^ -^nwr^ stN<^ ^ I 



r?f pH^jei (Spindle): 

^ W'ddiffs I^r:^ 'srTf^?, c^ ^«l ^ 

■«rtwr^ I lilt ^«i ^t<Nw ^?,wrn wi ^ lii^?, tb^i^ci®'! 


’f. spj|“d 'Q ^ (Clamp & Nut): 

iii^ wt^ iii^ ^ «rrc^ i ^stiisni^ 

^t<N w Wl^ ^ ^ "Blt^ ^ I 



8 ^ 




(Scriber): 

iii1^ ^ 1%c*r^ I i£i^ =a_i>icsif I c^Tfsft, «R]1^ 'So c«rc^ c5>o 

I '^■«ti^ ’flNn wt^ (ttiwt wr c^-«rf 

I 

b'.'s'srtf¥^ii:^<ij<i<N 

c^rcJTf ^ ^ ^wsTii ^ >i<i'=iw«fm 

■sni^^ ^ I ’Ww ^sTTc^i^ cn®T I lilt irr^ 

^ ^ >ivi'®si's'f ‘!#^ wi^ ^ ^ ^ wf 

I "^W^l C^'STC<P '3(<l*f]^ ■^<1W>I C?|t5 Csrf^M'fl '>1>J'®S1 C<IC'Js <PW <P'flC'® ^ I 

■sfll^^ jc^ c?f5 wft ■iT?r -mm ^ ^ cgn i 

^ m ^ «rrc^ i 
WI^ ^^¥1^ ^ ^ "Bt^ ^ I 

■5Tli¥^ 1^% ^ WI^ (Vertical Surface) Wl C^-^ 

^'S ^^<flW5l ^ '^■«ti^ ^sTt^IW m '31^'^!^ 4 Wl^ (Horizontal Surface) Wl 

(^■^ vin W5f I wrfi%'s £fm ^'s -sril^^ ^'s 

■srcstT 1%^ CTtf^ ‘=tf<l% I ■siW?, ^ CW'SHH ^ ^ I 

'S ^1^ ■^TTC^ C^TC®t^ 'S ■3T®t I 

I^TJf^f^ 'srrt^v 'S "^Tlw^l C^C'ST'fl ■^Tl^lW Wf W I 

wiwiw^ ^ -m\^ wf "bm i 

■«f. wi^ c^ ■srf’f wf I 

?t. W'l'flf'® ^ -mm gflw CW^ (Centre) 1w (Horizontal) Wf C^-«ft "BW 

(WCWf C?fcB^ C^^) I 

<£\-^ ^ m c^ <£\-^ wf "Bm i 

c<i'=i'fff'® >ivi'®'=i lii'^ Wf wf^ WT c«rc^ w 

^ ^ 1^ Wt I 





S'!) 





\r.8 'Q ^l‘sp®ll(.<1‘sp®t 

i. '5rti¥?,^ (.'=i' 3||^15 <ij<i^N<ti|'^H H'sm i 

«rrc^ wiWT wTn^ w ^ ^ wt ^ (Tif^ 

^it-«rr I 

's. '5ni¥^ i£i^?, ^^<(ic<i?i c^ c^lwt '^m 's#^ ^ ’fro ^'©1% 

CTR 'J^ssTT^ 'S ■^WlTR «fTC^ £f1% C'i'S¥f I 

8. c»fw 'mP ‘'#^ w ('©^ 1w), ■sriwiTi^f c^ ■5ri%?i wru^ 

g-. c#^®t '^■«f wf ^ I '^■«f ^ ■“fpr 


I 




88 




T5[f% -yrsf^^ ^ 

i. '5rti¥?,f^ <isic'® i% c^T^? 

■5ni¥?,ic^^’i^'?Tr5T#t? 

'5. ■5ni¥?,i^ 

8. 1w'5rii¥^ 

■yrsf^® 

i.'5n1¥?,ic^ 

■sri^?,^ 'sc^iTisf^ w ‘^<1% c^-«f I 
's. ■5rli¥^i^^5lt^ « c^? 

i. ■5rti¥?,ic^ fM 1^1%s cw’^rt's i 

'5rii¥?,ic^ ^ i 

'5. 's wf^? 

8. ■5n1¥^ic^^!Tt^jw1%1%'#ST I 



V-Block 


(V-Block) 

1% ^ i£\-^ C^-Wt^ I lilt t?S^ (V)-G'^ ■^iS¥lTf ii|^ ^ i%-^ I 

1%- c^<# j5>o ^ I ^irr^lw wsiMlfi® c^-wl^, 

‘'ilw^ >if^4i»rc^ c»mnT?Tr i lii^:^ ^ wi^ irf^ 

C'iiS¥f, Wf 'Q ■^rf^ I 

f«-si(.<P'a 2l<p|'a(.«'n 

1^-1^ ^ ^ «rrc^ I 

(^) c^iwt lii"^ w[ «fn;^, wNi 

(■«f) c^rwr 1% wit i%-wi^1w ^ ^ ^rtw i 



IM : iXl'^ \s^ \s^ f^-ofl^f^ 


i£|t ^ ^tft® ^ ^ I 

ICW ^ i%c*f^ (Clamp) Wt ^ I 

c^-wT^ It^snc^ i%-i^ ^ i 1tf^ 

C?tt5^ ^ ^ ^ I 

cwtT^ ■3#wlw ft5 i%-f^ ■5;?i I lii'^l^'s %5©f 's w^ wT^iw 

1%-sic<p'fl '^nt5 >iRc?i I 

n. 1%-icw ^irr^iw w 1=1'Ilf'® ^ i 





8<b 


^W*fJ Q|\^©rl<jR>, 

'S ^ c<|siHl*3^'® <l'^c<P 

c^ c^ c^ c^-«rr 
^ ^ :j#wrc^ i^<# wf I 

i%-^ <ij<i^:iw5i -spsTfs^rc^ 

(Firmly) ’fN’ (Side) ^ ¥f^ 

'Q^‘=j;< I i%-^[);^ c»f^ sin;^ (End) 

WltlK^ %n:^ (Clamp) 

'^mi^wi I 

■5.CSfl^ (Pair) 1 ^;^snT;^ ^ Wf ^ I 13^ '^TlRC'Sffl ^ ^TfC^ I 

w. c^-wl^, c^ 1 ^<%, 

‘=l1w‘#^ ^ ^«1 ^Wfw ^ I 

^ 13 ^ 1%-^ csft^ (pair) Wl Gfpl I 



fM: 1 %-it:^ 


Ss..'S 'aUlUlbtW^ 

W I ■sPi^lT 

c^ w ^ ^ ^ ^ 

WfSlK^'^F^ ^ I 

'sWn ^ W^°s '^iDSf 

^wir:^ ¥rc-«f CT wf^ ^ 1%wl^ 

(Fixture) l Wf^tK^ %IF^ ^F^ 

Wl ^ CT ^ ■siFStT 'sIHJ'svi ‘^FM’ 

(Clamp) I ^¥1 i%-^ ^ ’Ifliw I 

i£|^^ ‘U’ ‘C’ ^ I 

<j<^N<p|ll?i ^FM c<c^ Rc?j ^^Fst <pm I i%-sic<p c^PT^ wf5lt»w*C <ij<i^r^ 

^ WlFiir^ ■SFCSIF 'SPtf^ ‘u’ ^FM I 1311^ So 1 ^ C ^<3 

'^Nt Wf *2tt^ I c<p^ <i'fll<i'fl i^l<pn5 sWf ^ 11%-sic<p ^^<1'^ <PC'fl 5^FM (715 <p'flC'® ^ 

^ ’^[%?1 “=5#^ ^ 'S ^«1 



: 1%-!^ WfBF^t^ 



I i£| Wf5li>C>l*C I c^ i%- 

^>©1% [iic?j t'®R ^ I 1^'Q’C^ ^^1^ wr?r^ ■*f°^ (Cast iron alloy) 

^ 'STTC^ ■5;?1 I 

C&.8 'Q 

1^-1^ R*^'® ws ■'tic^, ■'tic^ I 'oft: 's 'sft^ ■3ii^ 'snwf 'sric^ 

’ifNn wf liwl^ I ^'us -5#^ stt;^ ^ iTin ^ ^ 

“=1^^ ^sTsrlwH ■^Tl's ^ I c<i'=iMlf'® ^ <ij<iiilW5i w[ ^- 

‘=trc»f #2! “=1^ ‘=trc^ I ^ ’ifNn wi ^iw ^ i 



8V 






T5[f% ^ 

i. <1 SIC'S #f ? 

'S. w i%Sf '5;?i ? 

8. WltlK^ W's i% c^WTn? 

(t. 1^-IC^ #t«rc^ £W*f Wf ■ 5 ^? 

csfi^ i%-f^ wf '5;?i c^ ? 

■yrsf^^sf^ 

i. 1%wi^^? 

ft 1% ft-^ 

's. ft ft ftc?i ft-’g^ t'sft '5;?i ? 

8. ft-$lC<P'fl c5>o ftSf wf'?;?! c^? 

(t. ft-ic^ 

i. ft-IC^ft ft 

ftftS Cl^'S I 

'S. ft-SIC<P'fl ^ I 

8. wtftrari^ ^ I 

(t. ft-SIC<P'fl 'S ^ I 



(Punch) 


io.i <ttst3 (Punch) 

’rr«t3 (Punch) ^ ^ ^ hT^, Wl#?I 5^ % wm ^rcsr 

^ I ht^ ch'sm, c^«ithit wr, c^ 1tc^ ^ f^ c^ 

1%a^ '5R:hT ^ ■^'sut f^ c^ wf, hi^ i^lw %g 1^ wpn^ ^^rosf's ‘=tf«t3 
^ I ii| 1%C*r^ t'®R ^«|3 l^c?) (Grommets) ^^1^° '¥lT7RT^ 

(Snap Fastenrs) ^iTiSt i£|^ Wf ^ I hT^ ’fra 'SKihJ ^ % WH 

C^«t3 ’ff^ts (Bench punch) CTf^ <lj<l^r^ ^ I 

io.cj, ’ff^ 2|<M<ira 

’ff^tstf^ SfhPFs ra wr '^, 

(i) ^ 1%f;# (Solid) ’h«t31 

(^) wf ^ (Hollow) ’h«t3 I 
('ll) ^ (Hand) ^ ^ Ffe ’h«t3 i 

(i) ^ %# (Solid) ’fl^ I 

:j#p 5 “itfsts ^ c«rc^ sf^ i 1w hf^ 

f^ c'i'STrf, (TTiwi c^'hf^ wff%^ f^ 1% c«rc^ c^ wi, 1% c^ f5f%^ 

wr ^ I ^hrc< ^ ■sn^rr (Head) c^fc^ tg^^rra w ^ ^rrc^ 

i^?*f «ri^ra ^ I ^hi^fCTj ra ^?ra ww® ^<<^C's c^ 

^ I ’rf«t3-iri^ (Body) cral^, WfSf ^ Wf ^ffc^ i 

'^ra ^ht ’ff^tst:^ ^ wi I cwf- 

(^) (7p5f^ ’ff^ts (Centre puneh) 

(^) tif^ ^ ^ ^s|3 (Prick or dot punch) 

(?t) I^ipa ^s|3 (Drift punch) 

(^) ^ ’rf«|3 (Drive or pin punch) 

(®) C®#!^ ’hs|3 (Letter punch) 

(F) ’Tfsis (Numbering puneh) 

(^) ^csif ■“fjt^ ’h«|3 (Hollow puneh) 



<2-0 




(^) 

(71%^ '^■«t (Point) <50 

1^ ^ I C^t^ 

(Taper) Wl#?r I ^ 

ii}=5Jhc?j (TlfBt ^ I 

(7f^ c<|siHl*j'® (Cylindrical) 'S i 

cwn^f^ ^ ^ «rrc^ i 

(7#!^ ‘=tf«t3<ri^ 

(Point) 'Q wf «rn;^ I ■sri^rt 

WPTT® ■'IP;^ 'SfitT 

- 5 ;^ I ^ 

ptc^ ^rcp ^5#wp;^ 

^ (Tmi (7#!^ “^^ts 1w nc?r^ ^ 

t^Ri^ ^ I ‘t(2- C^P;^ i(2-o f^.f5[. ^ 

■siten^ ^ c^ ip- f^.f^. ^ i%f^ 

(7i%^ ‘=tf«t3 ^ ^ I ^ 

« 4ii%1^ (71%^ ’ft«i3 -piOT 1 %c»f^ cgf^ (71%^ ’ft«i3 ^ ^ 1 

(’«i)f^^v5^’ri^ 

^ ‘=tf«t3 C^t-^R:® (7i%^ ’rp«t3^ ■jppi I ’Tf^Nj, ^g^pTTt (Point) ^?,'*f 'So C^ 'tso ^ 

^ «pc^ I lilt ’rf«t3-<ii^ (71^ ’rf«t3 c^ (?#f 's ^ I ^ wHi 

(Tl^ ^) i^4c?j'fl 'Spp ^ I ^ (Dot) ^«|3 'S wf ^ I 

-im sp^ cwt- f^i^, ipsil^fHyrst iplP ^ '5rl¥ ’ftps t%c»rp 

^’fWtff I 

(5f) 

’ftps ig-o c^ 'sg-o fp.fp. ’ip^ ^'s ^ cpp^ fp.fp. piffTiP w PP;^ I <£m 
(Alaining) PlPs 'S PPt ^ i i£|p (Point) PP '®«1 iPPv (Trp (7R %gp PCPT WtPPi Pf PtP 
iPP WP7 ■?):PP ^PP ^?,'*f ^ PTPTiP ^ PP^ ^PKPiPT (TrtWf f^, "Bjtpm f^, Itc^ 

pat?*f cpp ^ I 



HOLLOW SHANK GASKET PUNCH 


: fpf%^ S^ 911^ 
















C#f^ 'S 1w C^ I <5 1^) 'dw C^ 

ww^ ‘^'S^ -^rtn I i£it ’ffsts 1w c^lwf c^rf^, tfw, f^ 's £1^1^;^ c^ 

wf5^ “=1^ Wf?*! C^ ^ I C^ll^ ■*f’f, C^rfBl ^urc^ 'S 1^% W^ (Maintenance) 
'S¥l¥*ft:’f lilt ’ft«t3 Wf ^ I ‘tG- C^ ^(to « £fm lilt 

’ffsts f>Cc«1?l ^ I 

(58) C5f^ ’Tt^ 

i^R:t5 t^=ni^ (M^ ‘=tf«t3 I 

lilt ’rrc«t3^ t?j^ ^<f5iM cs^-«rf 

^rrc^ I A c«rc^ z ’tw 1^ >ivi-sicti 1^ ’ft«t3 

ii|^ (7(5 ?ni^ ^^1PS[ ‘^'STTf I 

e-o c^rc^ ^(t f^.f^. ^ ^ «rn;^ i ^<f5rNm ^?5»f 

5SfjiT iSisvi^tiC’f ■*f^ wf ^rrc^ wNP® 

^ c^ ^ I t’^nr^, f^f^, ^sM, 
wi'^if^lnyrsf IS stT^ f%c5 (7r5m ’tf^ts w 

^‘=#^ ^ (7f«rf ^ cft'S¥r I 

(&) 

‘=tf«t3 -suitSf^rrH IS (7r5m ’ftc^ts^ 

TIJlTI I IQ^ lilt ’fTC^tS^ 1tfw ^°'«tJt 

(7f«fr «rrc^ i tvc^ 

(0,1, 2 , 3 , 4 , 5 ,6, 7 ,8) (71^ J515 ’Tf^ fei c^ 

15pt^ ?ni^ "41^^ ‘'tf'STIt I 'Si^ 

■^^nftf^ (i5«nrft^ wf «rip^ 1 liit 

^ (7f«rr '^rm 1 ■srf^rm c^ 
wi^rT® fro iii15 wf w I 

(^) ^ #l’n (Hollow) ’11^ I 

sflw f^, ■^i^, ¥r4H, twif^ ^ "^rfcw % WPS ^rnr ‘=tf«t3 wr w 1 1^ 

iS¥M^ lsi% w '^f’ff I lil^ C^tHW^ '^f’ft 'S 14 ^ 1tf^ I 14 ^ ■sTTsf wf 

(7f5H ^^(15?, •^sfs (Metal cutting punch) "4X1^ ts C*4(;^ f^.f^. ^1W W I 



fM : (Titm 









’rf«t31^ ’rf«t3 c^ 
’rr'S¥f i % wr ^ i 

i£|^ (Single bow) ^ 

(Double bow) ’ft«|3 ’Tf'STir ^ i 


(vs) (Hand) ^ ’11^ I 

^ yiPi'® P|v»|^ •^sfs vs (Hand lever 

puneh) ^ I Rl'sl^ <lJ<l^r?l 
■^1^ Wf 'S ^«|3 W I 

<£\'^ Wf ’Tlwn %lHt ^ 

^ I c^rc^n 

^ ■^Tf I ^5lr® liic?j 

(Handle) ‘^1'^ ^ 

^ I 



fM : ’It^ 



IM : ■5jr$ 


iO.'S 

^ ^ C^ ^tik (Deep) (71^ ’Tf^is Wl 'S 

^ c^-«n ^ ^ tsf^ “m^ts ^ I ^ n\zm c^ ^ 

■5'S¥f i5B'® ^ I f^'Ql% ii|^° s^wlc^ ^ST^ Efim'S 

¥r-«n ^iw I viiw^b ^ i ^'us ^ ^ 

^ ^TWlW I ^ ^ f^ ^IWlW (Vertical) ■^Tf 

«PT5f ^ errc^ I 

Tj^ ^ ^ ^ sfl^ %u^ ^ c^Tc^ ^dT^fwT ^ ^ 

v^ %m '5T^*iT £fw*f wic^ ^ I lilt %'Qt7rn;^ lii^ ^ntw wnm ’H^ts 

^ I c^ni^Ti %a^ '5iT:stT c^iwi c^ ^ f¥t c^ «riwf ^ 

‘=trc«t3^ ¥i¥f c^ wf ^ I wi ’ft«t3 ‘'tiwn stb®^ f^, ^^ist, yrwf, c^1%r twtf^ % wi^ 

^ I (71 ’IT^ ^ f*lEi^ ’ft^ts ^ ^ (Lead) ^ 

^ ^ I '^5^ iii wr#ii n\zm ^di^iw c^tHW^, wmwi^, 

wr I (TT^m «■^^ins^CT ^ ^ 

iti%^ ^ I 



io.8 ■^5)3^'Q 


(i) ’Tf^ts ^ ^ OT c^ wi#ii ^ ^rrc^ i 

(^) ’Tf^ts ^ I 

('S) «(^plft ’Tf^ts ^ I 

(8) ’fTc^ts^ '^■«f c#r®t ^ wr ^ I ■*fH 

I 

(G-) c5^5lRi]H ’ft«|3 Wf ^ I 

('ji) ^ -sriT;^ -sn^ ^ c^ ^ Hr^r 1w ¥r-«f^ ^ 

c^-siiti^ ^ I 

(^) ^^1#^ liTc^ c^ 's ^1#^ w^ 'srwtft wWcM <p'flc'® ^ I 





T5# 

^«|3 ? 

'S. sf^T^ ■'tTc^ts^ »?t5f I 

8. C^«|3 ’Tf^is 

(t. C^ C^ ’ft^ts '^? 

'ji. (71%^ ’ft«|3 ^ #t? 

i. (71%^ ’ft^is « 1^ W ’Tf*#! #t #t? 

^ wr '^? 

's. wr 

8. wf c^ 

(t. (71^ «■?Ti^ ’rf«i3 #t 

i. (71%^ ^ I 

8. ^ “^sis <|j<|^:IW5l (7[-«f I 

g-. ’ft^is 's w'^rrc^'^ c#^ ^ I 





(Try Square) 


Bill'S (Try Square) 

CT W ^ ^ “= 1 ^^ >lf^R's (j 5 >o 1 ^) 

(Square) ^ 1% ^ ’ifN^ Wf ■5:?I ^ W 

■srf^ ■JflW ‘=1§f^ I ^sn^IW ’ifNn ■sni^?, (Marking) Wt^ ^sTsra 

c^-«rf's I 

Sit ‘=tr*f mm ^ ■5i^<^ wr «rrc^ i (i) ^ (stock) (^) cs^ 

(Blade) i ^ ^?.'*f1^ iFHlt C^, irNt C^ 

(Sect) ItctJ t'sR I ^<P CJ® i£|'5r»t«fc^ CT lilCTfl C'S'fiC'fl'fl 

■sri^t t5>o° i^ «fn;^ I c^s'sw^i c^<#c^ w #st ^ «rrc^ i 

(Burr slot) ^ I i^ltl efW?f ql^ (Burr) ^TIWI'S >|ff|ft'® 

‘=i¥^’nc^^«i wrc^1%^n^Sit I 

i%^ Sit ^ I ^<P C^ i^l^tSl WT^bwII^v, ^ (Adjusting screw) 

^«i c«rc^ CT ^ cq-«rl^ ^ i 

c^ ■sr;^ I Sit ^ylw<i ■srl’f mu^ ^pim i ^ c^Sft- 

tit (3£tf^R*dl>i 


Sit ^yNc4 ijt '^- 

i. ^#1® (Solid) ^1%^Sit Wl^ 

Wl'Js'Sfl^jm (Adjustable) ^ Sit 



fka : ^#n5 Sft "^tlH fka : Wt5>Sfr5^mtlt 





Sit ^'s c^ 1w I mm 

^‘=iR<f®'® errc^ I wi'Js'sti^jm tit mm ^'s c^ ^?,wrn m c^ir^rr 

cf® ^ wf ^ Mt tt m c^fwt mm (c^- 

^) ■sit’f 's wf I w ^m\ rnmrn c-«fHt's ^ 

^?prr^ ^ wf m mm i 

tit 

«M<<i<s<i wi: ScvsMhww c^n^rf m\^ 

^‘^R'®c«i?i m^ ‘'ifNn ^ ^ Sira ^ tt mtm cgwra^ 

^“sira ^“= 1 ^ ^ mm mm\m iw ^ sira m\mus ^ ra, racs^ mm ^ 

^ ^‘=#^ lilt ijt <^^i^ ^®firarf ra-«rf mm i%^ i mf^ wirarf ra^ ■smi 

^ ^ mm I ^ mm efiwr cmm m\4m 

m ■srcsiT ftra c^lraf wlrarf mms mm^ m\ i mm mm -mm wtra i% ^ iii'Bt m%w\ 
mm ^ csicisl^w ^srftra ^^TTsira £f«lra 's Hra 

<<sf5w ’^[ttra ftra m°s c»fra c^<tl^f^Nra mmus mm i ‘Iiwm tt mm rnjrnmm 
wf CW I 

‘'tKf''#^ ijtl^ -mm wwra^ mm mm (Square) mm iwt ^ ra-«it i 



IM : Jl»(\iiq\iif 


lilt ‘'ifl^ w^fj mmmm w® (Surface) ^w2< mm mm wiwf]^, 

fsfec'st m^^ c¥r<^ (So ^ m\ ^ww^) ’tfl^ wra mjm i ^ mm^ ^’lHwira 
■^itl^v <pC'fl >i>j'®«i wc'® I ^ira lilt ^^'®®i "Wrapf-W tt wTcra i>u<p rac^ 


^ I 5lt c^-«t^ 

^ststr ^w®m ^ ^ ^ CT (31^ ^ lilt ijti^ ■5 k:su 1w c^rwf 

wiM cw«rr '^rrcB^ f¥^ i c^<^ ■stn <50° 1 ^ ^ ^ «fn;^ ^ ^ wim c^f-^rr i ^ 

C^'^'STI^ l5o°1^^ WIM I 



^ft<i'>-^<q <lfhpt 


>\H(.i?>\ cis-^if to tit 

ISSTW i»lft IS larWC^ '5R;^*st=l<JM> ^ 
i£\-^ ^ ‘iton ^^ ^ I 

ii| <l'%n5C'® C?tts^ ^Sit^ to 

‘'ift^ ^ I C?lt5^ 

iii'5R®iw ■5;?i ■^rtc^ >i>i'®«i ^?,'*f1^ to^ ^rtr;^ 
ctf^ trfst «fn;^ I tft-^yiW5i 

lii'siwlw ^ cfCiB^ 

>i!^ft'® ^ tof 1 

wiM cff-«rf '^^tm i% ^ c^"*! ^ 1 ^^rflto 

C^<^ c5>0° 1%1sf ^ ii|^° c5>0 

iw^ (tof ^rTcsTf '^rrc^ i 

(?^<1^'5TI^ 550°to eriwi WIM I 



fM : 5it 




'll «w wf ¥r?i 

i. (3^ vs ^ Rj'sw^l W^<^^550°1^ ‘'#5rf<^'STf «rw I 

cfc^ ^ opiwT «rw I 
vs. CfCB^ ^!T5|1WN 

^'s.'^tr'i^, ■'ift^'^ vs ^iiw*iw^ ^^Tcsf v£|v^ vs 

I ifiTiv® CiTT^-vifl^ vi|^ v>j^‘^v»>f vs >if^<p'>i>f«tt?I v®(,<| V5fj% 

^^Ii%^W'5i ■'tCT^vs i£|^ Mica'S ■^Tt'^jw ^l^<pv»ic<i vs ^ wf '^fTc^ •?[ i ^^■'ttwr^ 

■srpT I vii 5i^ ■^Tsiu c'ii^^'S’ sfc^rtw^ i c'ii^^'s= 5i^ 

^ C^ vi|^^ ^^1%^ vs (.v»v®W5l ^5#lf J5>0°1wllf ^ «rw I 

^ «rrc^ v& lit wt^ wf ‘'ifNn ^ i 

^ ’l^lTt CiiT^-^ ’tft^ ^ I 

■STI^ lit ^ v£|v^ 5lt -W^ (Reference) it^ vsiH^tfc^f ^ I 

v£ilk^ (.vj<iivicv®<i v^rcvsf ■sn w <ij<i^nww (^^mifl) lit 

's ^JTf^wt ■srlwf ¥l¥lt wl ^ I ■srl^ lit ^wlc^ lit l^Riw 

WIMI^ ^sTTsTCT WIM ^ CW-«n ^ "^7^^ lit oltc^ I V5r|^ 

cw-^t ^ ^ ^pic^ ^ 'wl^ I vii1^ ^ wt I 

Ctnl?' •^’«l's| '8 i|1l' I "Wl 

sf«tw ^JTl^TiTpf c?tt5^ ^\^\tus ^ I CT lit Wlc^ ’ift^ ^ (7l1^ 

^!Tl¥c^pf Sim ctw CRi’f 51^ cgr;^ sim ^fft^ f^ "smc® ^ i 



fea :Slt aimn 


vii^’m v^ It’!#® ^ cRi’f 51^ c^^«rn^ mn:«i 

fsirnt^m C5tm ^ W1 c^-«n "bi^ ^ i ^iit c^-«n ijtl^ ^5 t^< V5[eff^ i^tl^ 

vil^tBt ^ v^M •3[<}lc'® lit i^fB^vS^ vs v^rctl‘'lWl^ I wm 



c^-«rr ^ ^ wf^ I lilt 1%iw 's i%^®^ c^<^ ’tlNn 

tit ^yiw?i ^ ^’fTc^ 1^1%^ ■^'S¥f -^mi i 

f^'®!?!'® c?tt5^ c¥lT?rr lii^?, sflr;^ tft fsNr;^ w-^Tf 

^®t^ ^ Sit ^ ^ I^r;^ ^®r^ ^prc® ^ 

550° ftlsf (Alt I 

5ft lil^^^t w 1t(i*r^ I 'snl^v, 'Q ^^TCiSr <2fs^Hi® <ij<i^r^ ^ <ICS1 ^C'st<i >i>i?i 

ii|^^ C^ C^ ^ -^n (71%^ 

¥r-«rr £R;¥riSH 1 5ft wf^ c^tc^ wr c^iwf '®i<i^ic'®t i 

■«f. CSTiiS^ ^ (?^f(An ^ ^ "^Fft^ 1w Wl ^ I liRi^ CfCiB^ s^tC^ ^!T5IW®f 

tt 'S ^<i^lc'fl'fl '®r^''lwt^ ■'ITO I 

^#r5 5ft ^ylW5i cg^ ^s ^ (ti wfs^lwf «rr(?^ ^ 

4c¥l^ 1^ ^ ^ I 

^ ’ifNn wi'Js®ti^ii<i'=i 5ft ^sTf^jw ■^Tf wt c^m i 

5ft wfc^ ^Ti^ ^ 1$f®T ^«Kf c^-iii^ 

f^ ■5#]^^ I 

■ 5 . 5T5ni «R^5t c-«fHf ^s it-«lt £fc¥r®H 1 





5it wrc^ ■^TTsf #? 

'5. Sit wrc^ sfsfN ^?.'*f^ #1 #1? 
8. -sn^Sit 

(t. wipiw->i Sit ^yiw^i ^ #1? 


i.Sit wrc^^#1? 

Sit ^^r®T ^ ? 

'5. Sit Wira ‘'ift^ i%R ^ I 

8 . Sit ^ #1 #1 ? 

e-. 1%1%^’n^Sft ^yiW5i ciit^ ’tft^ wf^? 

'ji. ■sri^ 's cwrc^Sft w ’ii#^ ^ i 

i. ^t^^iTisrSit wi’^^FSft wrc^^l^l ci^-^ 

Sit ^ylW5l ^ 53 ^ 1 ^ ’tft^<^ in's I 

'5. Sit WlC^ fe 1t!%S «f?n C^ini'S I 

8 . Sit ^yiW5i c#^ n<1ni ^ I 

fi-. in^^:?pic?tts^in^1^Sit ^mi^ ^ 1 



(Vernier Caliper) 


(Vernier Caliper) 

iJs'Si twii^ f%i^ 'sii^i^ ^ cwr^ w 

^ ^gwr?i's c#»M i ^ 

^R'yiw?) ■sTTsf cw^ 'sli^t^ cm 'sli^l^ c^ ^11%^ 

wf ^ I ^»l1%l^ c^ wtiwrc^ ^Fftcsf ^Fftcsf ’iftsrf’t^ ^ 

^■«rw?i 'sii^i^ '^Trf%‘=ti^ I ^ <ij<i^'® 

‘L’ ’lltsrf’t^ I sfsfN CWT^ ’TWI’Tli^ «ii%i^ (?^ 

«rw?i lilt 'wrPi’nT:^ i»ii%ii i i^it ^^rr^jw lii'^ 

'mc^ IS nitwit ■srf’t wf ^ %u i 

^??*r: 

i. ftsf (Beam or 

Main scale): 

% ‘w’ iii^ L 

wl^iw 1^ 

•spcsi^i ■sr;^ ct c^ «tTc^ ftsf c^ 


“W’ (Jaw): 

Iil1^ Cil-«R:® C?l¥lTm "^is W C5l¥lTm I ^ iilt ^ 

‘^’ (Jaw) I i»li%l^ ‘W’ i%?I i^f^ I lil'^ % (Fixed) C^ 1%5i cwi^ 

ftOT ^ srrc® I W-l^ WTSIH ^ ¥tti%?, (Sliding), ii|^ i»li%I^ C^ lil^Tl^Tf^ i 
‘iSr’ lil^ ^sTsrlWl^T^ 'Q WlTPJ I ^Sf’ 

^sji^rCTT ^ vr^i histti ^ i ^ liit ‘^’ "^rftr^ 

(External jaw) lil^?, ^dT^IW t^Fflt^ ^Tl1%’n^-ii|^ ^ iwi^ %a^ 


INTERNAL JAWS / I 


MAIN BAR SCALE 


? 1 2 . 3 4 i «, 7 , I I 10 U U U W tS IS ITr 


/ r"' 


uuuuuumm 


EXTERNAL JAWS 


I VERNIER SCALE 


DEPTH MEASURING 
BLADE 


fM: «if%m 







^ (slot) sf^ 'srf^ CT'STrf ■5;?I ‘^’ (internal jaw) <ic«l l wrsn^ 

‘w’ ^ litn ^ «in;^ ’fl^ i 

'S. ^ Rf^?> “W’ (Sliding jaw): 

‘w’ ^«1 CS^ ^ C^’l^l CI^ I lilt CW5 

^ fw ‘=tr^, ■5X1’^ 1%C»f^, (.^tHW>l I ii|1^ itOT lil^ ^ 

(groove) ^ W ^ w\m ^ I lilt ¥tti%?, CfCB^ 'STl’l C#^ 

wtTl^ ■srf'^ I iii^ W1 ^ nitwit ■srf'^ ‘^'sxit i 

8. (Locking screw): 

c^rcjti ^ ■srt’f ¥tti%?, (Sliding) ‘ist’ 1^ ^ f^ ■sri’i 

C^R Rf RTC^ ( 7 f iSRI WrtWf ‘^’ ii|R RTCl 131 <1 ft'® ®Tf%?, ^ 1 tR CW 1 R RtCR 

Wltti^RlR I 

(t. ^tlst3 (Punch mark): 

C^rCRl C^rCRl «li%lR V C^ Rt«t3 (C^ %) RTC^ I ^ RlR 

«RM WiR ^ iwltwlC^ CRR ijlk^ Rts|3 1%gR RlR (R'SRf ^ I 

'b. (Adjusting screw): 

C^ftRl C^rCRl i»l1%lR ^ I ii|R ^ Wf % ‘^’ lil^^v WIRN ‘W’ 

RlR RRR ijitci® ^ 1W WIWI^ Wf I 

'oiR'ill'a : 

Sf^tlR (.SCSI'S RftiR ii|1^ ii|^^ ' 3 )fii>R'S= C^oi ft^|c<l ^^fiSf <PC'fl I '5R:‘^*st=|<^M) RtR iilt C^®1 
RR^ R?T I i»li%lR (7^ £fRR CWTR (RRICR RtR RX®IRX® W I WRlR ^Sf’ ii|R RTCR 
lilt (7^ ^TRRi RTCR I ‘iSt’ ■?t:R CRCR i^PltJlW^l ‘o’ f5%® (RR0 1 r51 

CWIR ‘o’ (RRIR RTCR RlR I ^ CWl RRCRR ^ (R WRlR ^ RRlR ^8 

CT ^ i»li%R CWf 1^ it ipT^ RRIR 1 r^ Wf I RRRR ^RIR 

^ lilt CWTR io, ^o, tgsR (RiSRl RTCR ii|R?, ii|^ £fR|R CWIR RRTRRR 

t5>, i55>, ^8 RtRR RRIR ^ RtR RltiR I ‘W’ RCR SfRiR ^S i»li%|R CWIR 

RUR ftCR RlIR I 

i^.is «fR?rtR (vernier constant) 

£}RtR CWIR ^rlRlR ^l^lRlff i»li%lR CWIR WlRlR MtR ROT RlCR I RRR ^»li%lR (7W lilRt 
^tl%T7s R?T Rl I ft1% ^T^lRlfl ^»li%tR CWI .3RR iRtllw ROT ^TltiR I 





'ij'S 


Wf, <£i^ 'srrc’i^ cwr^ ■srf’f #t 

■pfftsrfcf ^ ^ I ^ai^iw ^»ii%i^ c^ c^ ■srrc’i^ ’#5rf<^ ’Tf's^f i 

. 5 ^ ^»i 1 %i^ ^ c^'«rf 1 ar ^rrc^ w 1 


(^) ^lR'ilNa^ (Vc) 

cwi^ 'ifea'®^ '^- wm <£\'^ ■sfia 

^»ff%l^ cwi^ ^8 m\^ cwi^ i 


Reading 


Main scale 


4 

1 1 1 1 1 1 1 

1 s 

1 1 1 '1 1 1 1 1 1 

J 

i 6 

1 1 1 1 1 1 1 1 1 


/n 

M M 1 1 


»• 

-Ve»nler scale 


fea : . 3 ^ 


cwi^ 'fa'®^ i ■sria cwr^ o.g- f5[.f5[. i 

'sli^l^ cwi^ ^(t^ ■sfia = sfsfla cwr^ ^81^ 
cwi^ ■sfia = sfsfta cwi^ ^8 

^»li%l^ cwi^ i = sfsfla cwi^ ^sAg- 1 c^r:^ sfsfla cwr^ ^fa^ i 
■srl^^ = ^8AG-xiA='^8/G-o=o.8V 

= ^jsaa cwr^ ^fa^ i ■sria- cwi^ i ■sna 

= o.o(t-o.8\r — o.o^ia.ia. 

sfala cwf '^a'®^ i ■srta 

(a) 'sli^la a^ (Vc) = (?gR:aa a^ajt 

wiala wf al^, ^»l1%la cwia caf5 a^aif ^o aa?, at wa at^ ^fata cwra iJ® 
acaaaata 1 

'sll^la wia ^o aa = sfata cwr iJ 5 > aa 

^»f 1 %la cwia i aa = sfata cwia iJsAo aa 

w®aa, 'sT^ala a^aa = i fa .fa. - ioAo = iAo fa .fa. at o.og- fa .fa. 1 







<b8 

'^Trl%‘=tira ■sit’f c>sm^ ^ f^Rif^Urc^ i%r® ^ (cw ^.(ts c^ - ^g-.s 

f^.f^.) c^r:^ c^ iw»fw iTf^ c'i'sm «fn;^ ^ cwr^ 

cwi^ ■sit’f c^®M 1w ^ I wf 'S.VH (7i1^ ■sit’f ^11%^ 

c®M ^ I 's>‘\ (Tif^ = '^hrAo f^.f5[. 'srf^ '^sic's 'srf^ ^ 

i^’f- 

■5ICT ^ cwi^ i -sTN = 

i f^.f^. I 'Sli^l^ CW[ ^o1^ I 

^*1^ 'sTf^I^ - iAo ^ O.og- f^.fsF. I 
'sv.'^o f^.fsF. ■srf^’t^ ii»ff5R;^ ^ fgr;^ 

^^■«tTr 'SV f^.f^. wgj CWT^ 'SV1^ 

f^.f^. ('S 'S V f5[.f5[.) 'sligilH 

cwT^ “o” gTc^ rnlTT® ^ I 

if»ff5R;^ c^ «li%t^ . 35 ^ o.og- fsF.f^. iw ■gt'sut '^Tcg o.^^o 

o.og-=i8, V C^ ^ mtus ^ C^R i8 (R-«n1^ £f3lg 

CWT^ ig- RTC^f RTH I 

«|R'3 N 3STtf5r’m:3^ 

‘L’ GWI^ % ‘^’ (Fixed jaw), g1^ C^, V (sliding jaw) Rf5 

'S ^ 1^ «l1%t^ I GWI^ STR C3W ^ £f3lg CWT^ (main 

scale) gt^ ^ gtw I V g1^ gtTRg ^«Rt 1w ^ liig?, 

RigRR ggiwicg cwig gtcg c^ wf gtc^ 1 

‘w’ g1^ ig1%^ 'sii^ig cwig gK 1%5i cwig RTcg ^ gtcg ^ 
gref's (Rwli%^ Rl ‘w’ Rsrtg gw glcgg gleg 1^1%^ ^ 1 c^lcgf 

%rig ^ari^ Rit® gig wt glu 1 

i£i ^ ^^jtfggnw gigtg c®gg g® gte^ g|g gr^icgi gilwtg gtg 

(R®¥f gm I wRig ‘w’ ^?5»f '®l1%lg egg ‘®t’ glw ^?,e»f £f3lg egg 

gteg 1 ®g|®g weg «li%|g egegg gtggg^ ege® gtgrfg® sfgig egegg gtggg^ geg 
gglsg ggeg 1 ®gt®g ‘®f’ eg i%im<^ ®rt gg# wtwll^^ gf5 (Adjusting nut) gjg^ gieg 1 
giggfg ^j^gg ggg wRig ‘®f’ eg g^ gigw ^gieg i^ieg gg ^ (Lock screw) fgeg 
w^lf^leg wl^i^ wlwli^?,gi^g]g^gegf^RTegg «rg^ siwgggf ^ 1 


y —iirotinw y—.iuvmana r-.avmam MNnacHLE 


I III 11 III I I I I I I M 

15 20 25 


0 


' \ / ' 

„ 5 \| 10 


'gf^g gjifggirag gfiRfg ggf^ 



vslR'ilN 

‘L’ Wtflw % V (Fixed jaw), 

(?^, ■ 51 ^° ‘^’ (sliding jaw), 

4C?l4fD -s# 'S ^ 1^ f^iw^ 

«ii%i^ w I Gwi^ 2fm “^4 

CfG^ ^ CWT^ (main 

scale) ^ «fn;^ I 

f^ ^ 

4fti%°, sTTlf^v 'SifsiJW 

^sTsrtwtG^ t%5i cwra ^«i c^ ^ 

*2tTG^ I 

cwi^ 1£|^ “stK CWT^ ^JTTGSl ^ iTTcn 
^ ‘'tlG^ C^^Wlit?, ^?,'*f 

^ ‘^’ ^srsTFi 1 ^ ^«1 

l^Ri'® ^ I 

C^lGiTl <21^ oti%ft^ <£\'^ 1w 

■sTi’f wf '?mi I iii w ^ ■sn^im f^ c^’i^i w ^^rr^iw 

’tilwi^■sTi’f H'sm-^rrn I wrsrN ‘w’ 1%1 w5h c^ ‘^’ 

i£|^ £(S1F{ eflG^ I wnw[ cwr^ C3W lit^rtf^ 

cwi^ iTr^>i^^G4 ^ wriPT I wnw[ ‘^’ c^ 1%im<^ wiwil^?, 

(Adjusting nut) ^flG^ I WRFt ‘^’ C^ 

^ ^ (Lock screw) Rctj '3rlac<p Rctj W^5Wl1^° <ij<i^r^ "PC'?! 

C«1G^ ■siTG’l^ ^ ^ I 

vsiR'iiN <ij<i<iw 

i. «li%t^ W 'S'SrG^i^ W®T <lkHWW ^ £fW^ ’liWf'^ W I wNt 

■sit’l Wt ^ ^ ^ I 

Mm ^dT^iw MM «fsf^rfsf^m ■sri’i ’ir^ wl^ i 
's. Mz^ ^^1%, Wm 'Q nilwt^ ■sfl’l ’ft'siit I 



Smooth Thumbwheel Operation 
Zero in any position 
On/Off Button 


Outside, Inside, Step & Depth 

Hardened Stainless Steel Beam & Jaws 



fea: «if%ra 


fka : ffefifBFr '»tf%H ■^5x|f?f9f|^ ’flwsff^f 







8 . ■srf’f ^ ^ ■5^) 1 

(t. ^»li%l^ cm «fWii w mc^ ^ ■srf’f wf I 

'ji. ^ ’Tf'STit I 

mc^ 's I^Ril^Urc^ ■srf’f ’Tt^ wf 1 wf 1 

wtf^rrt^ 'Q '^®t1^^^®t 

i. ^»li%l^ wrf^’Tl^ ‘^1'^ ^ ’#5rf’f w Mt ^ ^sTsru- 

i£i^ ■3j^n®t £|i% ws ^ I 

■^'S ^ ■“5^ c^ 

I 

vs. i£i^ ‘isf’ -qm '^wsi wTn ¥r-«rR wr ^ ^ (r^ c^iwt 

«tMC^ i\w\ ^ csus, R I 

8 . ■sn’f (R«¥l^ ^ 5 T 5 R ^Sf’■^Tt^ W £tR^ 

(t. WIIrRTR^ ‘^’ (RR CWR ^’R ^«rf WflRT Rf I ^VS '^cm RWf 

Ri^ I 

'Ji. rIr ’ffRRiR ^«Rr RTRlR «R^ RlTR W ^WIIrRR RIR^ Wf RH I CRf^ 

R^ ^ % «fR^ ^^IRR^P RTR ^ I 

C^lTRt'^RRiR‘^’v^lR'^R W'^-«tR'SRfti%?,Wf^iWRR I 

V. WIIrRR^ "^rCSR RRR WiRt RR I V R;^ ^ ^ CRt^ 

'Qv^ 'S RlR I 









^ -yrsf^^ 

i. «ii%i^ #t c^wm? 

(7^ <|S1C'® #f C^T^ ? 

's. 

8. ^»ii%i^‘^’^»i1%i^ 

(t. ^»i^¥i^^srr^iw 

'ji. '»ii%i^ ^srr^lw ^ 

■yrsf^^sf^ 

i. 'sli^l^'^jli%‘'tt7;^ 1^^ 

's w’ft*#!#!? 

8. ^»l1%l^'^‘'ttr;^ 1w<^#t #t 1%^ 

(t. 'sll^l^'^111%'^ 

'ji. ^^cii}=i!^c^ ? 

i. ft^lr;^'sli^li^ ’Tl^ ^ 

^»I1%I^ wli%‘'tTc^ fM i%% cw’^rt's I 

's. <£\'^ '^It1%‘'tt7;^ cwT f^Rif^Ut^ ■srf'^ 'sj® iif^ ^Piylw^i ^o iitr:^ 

i^i^rs I '»Ii%t^.a;^ 

8. '^jil^’riT;^'s ^<^rrc^<^ ^^ I 



(Micrometer) 


i'S.i (Micrometer) 

wrsjTf wii^ 'srfeg^r ^ i ^ 

■sit^ \®t^ "srl^^I^grtf^fSt^ (Micrometer) i 

W’frf^, Wf?*f t^®Ilf^ t'sRC'® ^ ^ ^ I ■SKis^J 

■5Ti%tg^ii^fBH ^ w i ^^^^fKlrr ^11% -iTrsT -srlt^ i 

^ (Screw gauge) i <ij<i^r^ Wf ^ <ic«i 

■srfeg^ifsfSH ^ ‘'#5rf‘5>f^ 'm ^sTf^jw i 

(o.oi f^.fsF.) <£\'^ <£\'^ <£\'^ (o.ooi") 'srf’f 

’rr'S¥r'^ i 

■Slt’f 1^ ^ <£\'^ 

^ ^ CWI^ ^!Tf^IW ^ 1w 

^ CWI^ WTC^ ^ £|W^ 

‘=#5rf‘=i^ w ^ c^fwr cwi^ ^!Ti^ ■^n 

Rc?j 'Slt^ 'S ^ Wf I 

‘=#5rf’f -sTfes^ifsT^m ^ 

(^) 'srfea^lfsf^T^ (Ordinary Mierometer) 

(^^f) 'srfea^lfsfSH (Vernier Mierometer) 

c^ 1%f -sTfesJifsT^m ■5^*11 

wrt;^ I (7f 1%»m 

c^ ■srfeg^lf^'ST^c^ io 

I C^r^H : 


ANVIL SPINDLE SPINDLE LOCK SLEEVE THIMBLE RACHET 






fea : «lf%ra 




i. '5rlRCii)=lR'5t^ (Out side Micrometer) 

'srfegJifsfBH (In side Micrometer) 

'S. (Depth Micrometer) 

8. ^ '5rl^Cii)=ll^'5|^ (Screw thread Micrometer) 

<2-. Cf® '5r|^cii)=ll^'5r^ (Blade type Micrometer) 

'ii. la\S<i '5r|^cii)=ll^ar^ (Tube Micrometer) 

‘t. fii9>l<P "51^^ 'sriltiigJlfsfBH (Disk type Micrometer) 
hr. C^«|3 ■5r|^cii)=ll^'5r^ (Bench Micrometer) 
c5>. ^fec<pa'fl '5rl^Cii}=lf^ar^ (Indicator Micrometer) 
io. %fwSM (Digital Micrometer) 

i. (Main Frame): 

(U) w>s\ ^ vs -sif^ 

^ GWI^ CWl^ 'SfstMcn 'STf'h vS “hM (range) 

^ srrc® wfs^fG^Tr ^rrc^ jftG^vs w i cwi^% 

■pf^ef -^r^sniTo ^ I ^ WftPI ^ Wf Ttn I 

vSWG^t ^51^ W^h '3|G'=11 ^'St hT^ TFHlt ^ ^ I 

(Anvil) : 

i£|^ cjgwfl ^ ^?G*f Wf ^TTG^ I wN%G^ ^ 

^ «rrG^ w®T ^ ^ ^ I ^ G^®^ '5i%iSJil^trG^ wN%^ g-^m 

I £fG¥l^ WG’W^ ^ ■stTG’I^ wrh1%^ Wf Tht I Wh#G^ vsKI^Hf^ 

wriwi^ ^^ I 

vs. ■^Th:^ (Sleever or Barrel) : 

1^ G^G^ «rrG^ l %G^ G^^ ■hf^ (nut)-vil^ ■STGhT 1w 

?tf%G® P='h^ wrrpi ’TIg^ i w\ sfTc® ^^i#»rG^ 

*2ttG^ I f^GvS'fl ^RG'fl'S V^GSI <l'fll<l'fl >|<iei G^^^lt C5G^ vS Rct> 

I^Ril^UrG^ ^ «fTG^ I w[ G^-«rrG^ g^b^ ^ti% ^ g^ ^ i 







8. (Thimble): 

<£\ '#r‘^ l^rPlwm wt^iw, (Ratchet Stop) 'S 

CT (7f nir# i%f I ‘ii ^ 

■sTR’f ^swN ■srrc’f ^swht (to ht^ «fn;^ i cw^ 

I 

<t. ^■*1 (Ratchet Stop): 

■^#f^ ^ (Knob) 1%*f^ I ^m\ % t^fw^ 

■?i^ wf sfbht ^ I 

<b. PH'®«i (Spindle) : 

■srfeg^lf^ (^ut^ CT ^ 1%“=#^ ‘hN’ '^n^sRihs ^ i i%-'^Ff^ (2|^ 

c^ i£i^ c»fwrn ^?:*fl^ 1^=^^ I i£\^ fetwi^ ^rrc^ 

(^ 'a|R>iit=V| ^ %g^ i%^ ^ I ^ %r5 «fWlI 

’^1% #fSH WIhRjW?) f^ C^ WTCT I 

■5T%gjii^^ £ff% 86^ 's f^Ri!^i?t^ ^?t5^ ■srfesJifsfSira £t% 1% iA ^ W 
srrc^ I mm 's Rr?p^ ht^ i 

H. «Tl%?>»r1^ (Locking Nut ) : 

C^ft^Tf 'STf’f ‘ht^ Wl^ ^itr^ ■srf’f ^ ^ ^ ’|R<I'®H ^ ^ 

^ ^ cwi^ wfsiw ¥r-«rf ^ i 

^^ciitiibjUiw?) 9fmi wf ^ I 



■srfeis^lf^'SR^ 1^<# ^ u (^CM '5's^ ■sttc’I^ i w c#f ^ 

^trm w c^ ^ ■srfegjii^i^ muo c^whi cwi^ 1w o-i 

■pfftsrf’f Wf ^57^ I C^IWt ^^1%^ ■sTf’f i ^htSTMT C#f ^ 

■srfes^lf^ £fC¥PSH ^ I ^-'S 'S-8 -stfeg^lf^ 

<j<^'i) ^ I ■stTC’I^ ■sTfes^r^n:^ - 5 # -^ferttgJCT o-^g- fsffsF, ^g--g-o f^, g-o-'tg- 

t^®jlfh m ^ I c^ ¥hA w ’ft^ts ^ 

*2tTC^ I i^l'^lTCh 'Site's (Least count) Wf i CWt (0.250mm, 

0.01mm) R'®jlih I 


i's.'s vii'^(:<i)»ifwi3u<i<i ^rt^ >sA«t : 

wr '^, ^ ^?is^ -srfes^lfsfBH “=# ^ I m\ ^^cii)=lhjiJlW5i 

o-i I Gwi^ c^rc^ ‘hK^?,'c»f £f1% 8o1^ 



wiTT^ 8ol^ iffn ^ ^rrc^ i 

8o 1^ -^n^ iifn ^ «fn;^ I tiIt:^ ■srr’f 

i/So ^ o.i^(t I f^'a5C«l'fl ■3^?,'^ f$r^ 

^ iTf^ ^ 

«rrc^ I ‘=1< ’Tt^ ^[¥iwt ^ 

ii/8o ^ o.'^<2- 
’trCM ^ i 1^ iTf^ '3|R>ii}=vi ^ I 

t$iw^ “^4 8o ’!jrrc^ 

CT, ’TRM 'fJ 3 '®vi i 'SfTC’t^ ^!T5fH ^ST^TN I i/8o x ^/^(t 

=i/iooo wf ^^mM^ ^tTcM i ■sTi^ I <£m ■srf’f 1^ ^ i 

c^i^ ^^Ciit’lf^Ulw?) ’tiTiM cwi^ ^“=1^ £jf^ ttTc^ ■sti^ i Wi ^ 

i irrc^ 'STN o.(t I p='s^^ i%-(2rcB^ f^ 0 .( 2 - ■^.'siit^ f$r^ i 

c^mc^ o.e W\ ^ ^ f^f^ I ^ ^ iTf^ ^ 1%^ 

‘'tr^ff -^n^ tttc^ ^ o.g- fsfi^ I f$iw^ ^ i W\ 

^ ^ I f^ ^ c^) g-o 1^ i^fn i itTc^ 'sn^^ 

iA X iAo = i/ioo ^ O.g- X 0.0^ =O.Oil fulfil I 1%5^ I 

WSi£\-^ :sTt^#rm CWT i ■STR = o.o(t W\ / (to - 0 . 0 ), W\ I o.oi W\ Wf 

^^Ciit^ll^lJlW?] I 

’ft^St^cf : 

[Bi£iH^lft ^^ciit^ll^Ulw?) ‘=#‘=1^ ^ I 

: 

^'S1^ ■STN ='Sx.i 

(.SCSI'S C^ 'S1^ '^IC'fl'fl '5|T^ — ^ X o.o^(2- 

CWI^'B ■srN = 'B X O.ooi 
CWI^ i W^'srN = i X o.oooi 


= o.'Soo fsifsF 
= o.o‘\(2- 
= o.oo'ij fsif^ 
= o.oooi fsrf^ 



fM : ’fl^ 


CTf5 = o.'SVii 



wN%^ « -siTiSU WR £twt^^ W[ 

’ITTS ^ I Wl ’Tt^ W^ CW I wN%^ « 9^>\m 

^ ‘o’ f5l%^ iitn ^!Tt^#Tt^ cwi^ 

if)^ «ri^ I ^ 'srfes^lf^tir;^ c^lwt igl^ ^ i -sifeg^if^tir;^ 

c^rcift ^ «rn:^ cwi^ ‘o’ c^-«nl^ ^rrcM c's^ i%;'f*f^ 

c^-«rrc^ ^ c^-«rr ^ ‘'tr#lt c^-«fm 1^ 

'a)<^lc<p fewf (Zero error) <icsi i 

’trcM cwi^ “o” c^-«rf 1%'f»f^ c^-«fn;^ i^r^ ■srf’f 

■^'S¥li ^ ^^cig^lf^Ulwg ’fTck ■srf’f ■5:?i i wl^ 1%^*!^ cg^ ’T#® '^rt 

c%^ ■srf’f ■sTf’f ’Tf'sin i “o” 1^1%^ irtn 

C^B^Tsf w%ig^ <pgcsi '^'tl'^<p (Nagative error) w%ig^ <pgc«i si»TN^ 

(Positive error) <ic«l l 

^^Ciit^if^iJiwg ^ i^Tspi wl^ ^ ^i^prlft ^ wf 

^ I "gjlwcsig ^ sflw c^lwt c^ 1% wf ^TIt;^ i wN%^ 'S igw ^ 

%?T cwi^ “o” cg-«rr c^s^ “o” 

^ 'S ^0W I 

ivs.S R»f^i3M V||'^(:<g»|fwi3|w<| ’Tt^ >s|^«t’t^ : 

i£|t '^IW ^sTt^jW WP# 0.001 W\ ^ijwrc^ ‘'#5rf‘^ ^5^ I WPWPTt% '5UMl%®f 

^grfSTfe ■srfwf Iwtf %w w cp-^rt ■gm i 





i£i^ c>i5^HC'=i>i f^Cwg I I Tf 'srfstjw ^ 

%gt (P# I ^ ^^ciiPlPiUlwg ■sr;^ i w-qm c^PcPt <£\ 




i: ON/OFF: ■*!% 1w<^ Wf ^ I 

c^l^- : IN/MM : I 

c^t^- 'S: ZERO : ^smc^ O’ (71^ ^ I 

C^Msf- 8: HOLD: CWlWt 'Slt’f ^SETU ’TW <IJ<I^'® I 

i's.e- vii'^(:.i)»ifwi3U<i<i 'Q 

■5T%gJlf^ i£|:^ ^ w I ^ <lj<I^N<ti|'^H 'S 

“=1^^ i^ ^ l^’f- 

i. ^^cii)=l!^l?lW5i wHi%^ 's 9^>\m (7R ^-wTf ^ (7f 1w ijit ^ i 

<ij<ii'iw5i1w ’lit^ ^ f^[b^si<ti|<j<js vs -siiwrc^si^ c^ ^ 

'S ^sfTC^ (Care) ¥r-«lT;^ ^ I 

'S. <£m (Zero error) ^ 'S ^ 1 %^ C^rf^ ^ ^ i 

8. c^rc^rr wm^ ^<ftTr5n^ wr^ i 

(t. f«fw^ (TrmnHi^ ^ ^ i ^ «nw[ f^iw^ 

^ (7R ^ C#f ^ I 

V||^t<i).|fv|l3|<| <jH<K<l<l ^i(t: 

i. ^ ’iltsrf'nc^ -sri^ciit^il^ 1511 ^swFitt ^ w®f's ■srf’f wr'?mi i 

^^cii}=l!^iJlW5i wN%^ 's '5t?p^ <ij<i^l<i<ti|'^H ^ 

■^n ■RTf I 'srfes^if^trc^ wru ^rrc^ i 

's. ^^cii}=l!^iJlW5i ^ ^ (Adjust) wf I 

8. -srfttrfto (Ratchet Stop) WH C^Iti^Tf ^ «li%1w ¥lt:’f ■srf’f 

^ wr*M ■^Tf I 

(^. ■srf’f ^hrtswlft (Transfer) %rtW ^ ^ I 

vjj. vsrt^ ^Tf^lw c^lwt 2f^ wl% 

'STf’rr'Tr?! i 

°^, ^ ‘hTC^ I 





i. #t c^wm? 

^^cii)=i!^i?iw5i ^ ^ c^wm? 

's. -srfes^il^^ GWf ^ I 

8 . 

(t. <|S1C'® ^ C^t^fln? 

'sjl^ciit^ll^'Sr^ £fsiT^ W 'S #f #f ? 

V. C^B^ 

i. ^^Cii)=l!^iJlW5i I# w 's #t #t? 

'5n^Cii}=lf^l5lW5l ■^TTsf 1%^ I 

vs. 's w 

8. %!%■srl^Ciit^lf^Ul^w £t^ «#!#!? 

(t. ^^cii}=l!^iJlT;^ iv.HG- W\ ■srf’tl^ i 

i. i£|^ ■sH^Ciit^lf^lJlW^I t%I%S C'l-«lt'S I 

^^cii}=i!^i?iw5i ^ £f<tli% ^ I 
's. '5n^Cii}=l!^l?lW5i ^ I 

8. ^^cii)=i!^iJiW5i 's ^ I 





(Bevel Protractor) 

CT ‘=#5n‘=1^ ^!TlW c^rc^rr ^ ^ (M^ (Angular) ■Sft’f wf ■5:?i 

RC'o®1 (Bevel Protractor) ^ i ^ 'S 

^ I 'S¥l¥*fC’f, '^rcsf, (M^ C^-Wt^ '^rcisf, 

(M^ ■srf’f « ■srf’f w# 's 

i2|WPS#?IW I 

^ 's 'sft^ 's ■'itw^ wf I c^lf^ 

■sit’f w®m w^u ‘'#5rf’i^ ww i 

c^iR^ 's cfff^ *?rrc^ I c^w- 

C^®t Tf^ (Non-Precision measusing tools) 

i. sicSs'fl (Plain steel protractor) 

Rc'asi sicSs'fl (Bevel protractor) 

'S. <pRw*M £|(58'fl (Combination bevel protractor) 

8. <pRm*M (71^ (Combination set) 

C^®t '*lf%sit'^ '^TW (Precision measuring instruments) 
i. Rw=i £|(5 <p^'S (Vernier bevel protractor) 

(Angle gauge block) 

'S. ■^Tf^ ^ (sine bar) 

i£| Wl^ ■*fW 1W 404115 ^?5»f4 

>|VJ-s|0 I '^«nt4CT- 

i. sicSs'fl (Protractor Head) 

Ri5si Cf® (Steel blade) 

'S. 4TM ^ (Clamp screw) 

8. 4JM ^ (Clamp nut) 






(Protractor Head): 

I ^ lilt ^ ^ 

^ I 2|C3^W5l 1%^ O C^ <50 1^ i° 1^ 

^ «riT;^ I liltr lalW^lJf ^SrTlf^ ^ I lil^ wCISC'S i£|^ ^?,-^ 

^rrc^ I 2iT^ c^ ^ ■'ifNn ^ ‘'tf'STit i 

c^ ijj^ i%^ I lii^ i^w»f^ c^-«rr ‘o’ ^ f5i%® wf 

iif^tiiw wf ^rrc^ I ijt ■srf’f 2r^<^ ^ i 

f^-ciis (Steel blade): 

■3Tfsft^<^ '5i'Ci®tt I c^ritt IS ^ 'Ji®i% I c3^-iii^ 'srw 

^ ii|^ ^ ^ I lilt ^ 2tT^- 

ii|^ ■fsJ Wf I 

IS. l^jt^ (Clamp nut): 

^ 2|T^ fs^ I ■^Tf5 IS ^ ■SfSIK# 

iii^ f^°s «riT;^ i 2twTisf% (ti^ wl^ iiit 1^° ca^ la'a?, 

I 

8. isjt^ ^ (Clamp screw): 

2R^ c^ ^ ^rrc^ I liiat c^jisa area i 2fcaTisf% 

2lc3§aw (Tit ^ ^ 1w Wi tttc^ ^ (?a-arc^ l^Pica 

wiala ^ titt ^ ■sit’f 2 r^<^ IS wf ^ i lii^;^ 'srf’f c^rcat aw^ ^ ^ i 

iS.is fa(.'0*1 alli^sa lil'^ ^l1%sit^ 

c^f^ '^Itawa (M^ ■sit’f ^siaWfa 2r^<^ ^^ar;^ ^ 2|(S^ac4 ^^laawa ^’la 

lii'STT^ ^ (TR 2|(S§caa c^ is cicisa ■siaja^ rIrRi #1^ Rf RTc^ i 

Rf^wlTR 2f(^ «^^itawa R?jalT:Ra Ra ^JM ^ titt w laa^ iw*!^ (rRI 

RtRi%® caRT c^rcRa RfaRfR i^RR w(r i 

c^nRt faf^ c^nRf RfNn "^ac^ c^<=\ (nt '^^(Ra 

Ra £fT^ IS ^^laawa Raia# c^nRt ^ twfa cRw rR^ ri Rfat 

MNnwfRta I 





TFI^ ’#5Tr<^ ^Sf C^ <j<^:lw?l STC^PSH ^ ^ I TFI^ W[ 

c«ic^»«ic4 >if^4'®rc^ ^ ^sTsriwrc^ ^ i cm 

c«rc^ mpM c^<i^ ■sTi^^ ‘=ti^ ^ TFi^ ‘=#5rf<^ 1^<# ^ i o° c^ 

550° 1^ ’TW ■srf’f ’ft'S¥f I 1%^ ■sTf’f 550° C^ (?#f ^ iVo° WH 

t%c?nn ■sit’f ’Tf'sirf I 

i8.8 R(.««1 'Q <l‘sp®||c<1‘sp®t 

W’TT^ « ^srf^wt i%;'i*f's ^ 

i%i^ CT'S¥f's wf ^ I ^ i 

i. 1%;^ 2tT^ ■‘5^ 's ^j3'®H's= ‘'1%;^ ^^rck ^ ?n1^^ 2fc¥r®H I 

2ic3§W5i (Mc^ ^?5»f ■sifwr ^ (7f ■sriwf ■sriwf -si^^cf^i^ c^ 

f^¥f-«f^^ I 

's. 2lc3§5iw <ij<iiilW5i ’llwm « ^ I 

8. 2|c3§^i w wff ^ I 

(t. lilt <ij<i^lW5i ^ f^ ’liwl^ ^ 1^ ^ I 

iji. lilt c^iTi^n ^ ¥f^ ^ lii"^?, c^iTHf '3i<i^ic'®t <ij<i^iw5i ^sTsra '3ifi®R's= m 

2fc¥rnwi^^ I 

°i. tft^ ^tft® (Plunger guide) £ft^ liTl ^ (Tit^ 1%*!^ ^sfoWl 

^ I i£|t ’Tit® OTiiS^^sTM!?! (Groove) ^ ^?.'*f^ ‘^Rl>lRl'® ^ l 

V. ^^ftft^ iHill^i® ’ftwm '5lTlt5§ilM ^ I 

55. strife ^If^ C^TC^ '3|>|i®4i®f ^ 1%55 <|[ti('®i»rc^ W[ ^ 

¥pi (P#c^ c-«i¥N ¥f-«r^ ^ I 





i. <isic'® #f c^wr?i? 

1%C^ £|iS4l5<1 c^ ’#5rf9f '^7 

'S. I<W=1 £jc5<p'5'S W? 

8. Rwsi £j(5<pl5W'fl 1%^ ? 

(t. Rwsi £j(5<p^'fl 1^1^ 'srf'^ ? 

■yrsf^^sf^ 

i. 1%c^ ^ c^'^f I 

1%C^ £17^^ « 5lt ^ylW5l ■SRiSIT ’Tf*#! I 
'S. 1%^ 'S «li%|^ 1%C^ £|iS4l5W5l ■SRiSU “^#1 C^-«f I 

8. ^'S ■=TI^ 

i. 1%^ W I 

1%c^ slcS^Uw^i ^ I 

'S. 1%»^ ’flWf^’f ‘5’f^ ^ I 

8. 1%C^ £jc54i;<1-iil^ vs ^<^C<l'it=W5l CT'Sm 



’rftsrf’f ^8 ’iRfviFsii cvnPi<i» *n^*tT 


gfiTi ie (Psrts) ^rrc^ i c^iwt 

^ wf^ ^ I £ic'®j4iJf wt^'s Rjfi's?) I ^ ^ 

'w 's '3)R>'9<3 c^ ■:?[ c^ wf^iw wfv*! 

w-^rr £ic'®j4f5 ^^‘=tiiw wf ^ ^ i ^ 

c^rf*fCT^ 10 'Q wfHsflwf twif^ ■srrc’f ^-c#f 1%f 

‘=tf<#j «rrc^ I ■s^’f ^srrsTKf ^ ’ft<#j «nw[ ■'ifs^ ^Hi^m ii^fD^^'s^vstw ^ 
1^ ^ ■^n I 

wf ^^1%^ ^'s ■srf’f^ 0 ^ ^ i 's ^srsra 

^■'iM ^ I ^^tt <i)<i^r^ 1%^^ 2f«f^ I ■^Tspur^ ■3T5rf*n»i<pc5i 

wr (Tit ^wu wi'swrf^ iso 

ISA wf^ ^‘'tt1t*r5rN^ Rsfec'® <ijl^i£i=vjc4 wf ^ i 

‘'jc^ wii^ cfT'STit ^ ■sit’i c^ ’ti%5rrc<^ ■sit’f ^-(?#f ^ 

^ ■sTli% ^ I ^ i^it wf?,'*ftc^ 

(Interchangable) 'sflC^ ‘SK'lWf^ ^®1W5U Rm&HIH t'fiR Wf ^ l 

^?l'sV|jC4 Wf ^ %rr ^ 9\f^ (Limit) I 

(ISO=Intemational Organization for Standardization, ISA=International Standaed 
Association) I 

ie-A i3«!lU<|^ 

(Tolerance) Wf I 

^S’TTf^ gw (n ‘=#5Tr<^ <jR>i£t=vic4 ^ 

g^jw ^<=1 ^ (nw ’lira ^slw "BsTtWT ^ i 
^ ^ wiflw W^°s c-bw 

‘=#5|TC‘=1^ ‘=tr«l%W "BsTtWf ^ I 

■srf’f ■srrc’f^ 

^m\ I ^ ■srfc'b^ ^ "s^nwi 

^ '5TrC‘=1^ CWUS C#f "SeTtWf Rc<Mf Wf I 

"BsTtwf ^ Rc<wf ^ ^ ’fm I 



f^-lSillW^I 



cwli%-^ 


^^fH'=1j'fSl¥N "SsTTC^ ^ "SsTfra^ 
■«f. "SstTc^ ^ f^-'5^ "SsTlr;^ 


■^. ^^BpieljlUNM UellW^ ^ 'UellW^ : '5^'% RjfsC'® %!! 

1^rf^ ^ '5«llw-»1 I CWt io. 000 . 0 ^ 

l3«1lw^ ^ l3«1lw^ : CT ^ c^i^ 

(■^sTsit’f) ’|R<i'®h "Ssrrra^ ^ i cw, io.oo 




w ‘=1%!^ ■^'siim 


^^‘'tT'iW 


ifi-.'S Hlw^ 


¥f-«rm sfwpsHiwr tcg-«t ^ ^: 
i. (Interchangibility) I 

1%l%s 'S wf?5*f^ ■STN ^5T5^ ¥f-«fm W^b I 

'S. <is^si ^^‘bTbCT (Mass productor) 'srTC'b^ R^jf^ RlW'^ 'S ‘£K'lWf%^ I 

8. wf?s*f^¥r-«fm i 

(t. gr;^ ^ Ris^ w^b i 

'ji. "^iwira £tf^‘b% wf?,'*f « -m\ wt^ wgj I 

H. c^ratsr® 's ^ “bm's ^ ^ i 

V. "Ssttc^ 's wrwt% 'snsbw 

"^1% ■5;?i I 

c»ilRi«p «n^ (Basic Size) 

c^f^ ctTRi^ wl^ ^ I '^rlf^ RjfsC'® ^ l^-bg 

wi^i^ ctTRi^ wi^ ^ I iii wi^rra^ i%f% 's "s^rrc^ tg^iiw ^ i 


2t^ «rW^ (Actual Size) 

‘=#5rf9f ^bT^lw ■srf’f Wf 1 

■srf'bT?^ ^ 1 



‘=#5rf9f vs 


Vi 


i(j-.8 ^ ^ 9 \^ (Limit) 

wTsj^r wii^, c^rc^Tf wf?*f ^®iw5it ^rrc^ i 

£fi^ ■'liwrc'^ era wiw5iT ra *^rre^ i ^ii%5rf^, sjii^ ■'liwf^f 

w c^ ■'liwf^, ^ ^liwlr:^ era w wWe^ 

I 

'^s^°s e^feiTf wf^e»f^ ^^[e^Tliirar^ «[Me^ wsf ’fft^rf’le^ 1^if^ ^ %rf ^ i 

i<f-.(f-'^f5fflf5 

e^lM wf?e*f^ vai^evi'liiHeiif^ wwe^ ■snwre^ ^ ^ t^rf^ (Upper Limit) 

I ■srfe'^ #5rf ■srf^t e«fe^ ^-e^ ws ^tie^ i e^ “+” ^ ‘-’ 

fra ■^Iw ra *^tTe^ i ■srfe'^ wtw ^ra^ i%R^ ^ i ewt (to ^^rUf 

*fjT?pe5^ ■sit'^ %n (to + o.o(t - 0 . 0 ^ ^ lilt ra (to.o(t Wi i 

ic-.vlj C«Tt Rife'S 

e¥ft?rr W^pT«irat^ WWeM % ■srlWTe^ %%rf ^ e^ (Lower Limit) ra[ I 

■srfe'^ f^ #5rf ■sit^ e*ra ^-e^ ^tie^ i e^ “+” ^ ‘-’ f^ fra 

^Bv® ^e?j *2tte^ 1'5rfe''l^ Bew f'ie<p RRf® ^ i e^r^R (to BiB ^^tIr Rrt^peS^ '^rf^ 
%rf (to + o.o(t - 0 . 0 ^ ^ lilt f^ii%rf ra sts.tsv f^ i 

'Q f¥& viiR ISO sf'ftRr 

'5rl'3'sflf®<p WlR^ iso (International Organization for Standardisation) <P'®<P 

Rf^ i£|v^?, i£\-^ RTf’ra wre^ iS8o RlTR I ISA (International 

Standard Assoeiation) ^e^iBe^i i lil'^nTR ^V 1^ Rj ii|^° e^ frai 

‘=#5iUf (RWTeR rae^ i wtra <£\'^ e^ « R?,-«ut wf ew^^lTeR 

rae^ ewt 50g^ Ws eii^^nTRm mti ^^e^eneB^i (rR^ rR®t eii-^rreR ^ 

Reg^ 1ra efte^ i ew 50eq H8g7 

ifi-A «ITt®Tt^ (Allowance) 

fsRraf^ gR ■sfestj (r rrsir ¥r-«rr ^ raf i Reg^ e®^ fra 

RjT^ sferaR (t^ Reg^ r^Rs ■siuf Rit^peS^ Re#& 'srte’R WN^ rar i 

RrleraR Rf%e® wN^ 1 r®^%i i 







ie-.b- ^ef^t 

WN^ : 

(^) WN^ - %?ITC^ 

(■«f) wt^ - Ws I 

■sfCT %'s -“fTr^R^ t^rf^ : 

% *fir^ 


+o.o8 

+o.oV 

'So.oo 

'^c^.c^O 

-0.0^ 

-0.0^ 


%a^ ■Slt’f = 'SO.00-0.0^ = W\ 

*fTr?F^ ■Slt’f = ^55>.J5>o+o.oi=^j5>.55>i W\ 

*fTi^ >i^c'St^ l%a^ 1%^ ^ I 

WSi£i^ WM^ = ^55>.55>V-^55>.55>i= O.OH W\ I 



^ (Interchangibility) I ^ Wf?*! ^^iWlTi^ ^'QWi 

^ <£\ c^rc^rf ^ 

(Mass producton) I 


(Clearance) 

%a^ W *01^ '^1'^ (axis) ¥l^f^ CT (Gap) 

I 



‘=#5n’f's 




v5[f% -yrsf^^ 

i. c^wm? 

l%f^ c^wm? 

's. wN^ <isic'® #f c^wr?i ? 

8. %l¥tT;^ c^wm? 

(t. 

■yrsf^® s^ 

i. 'S ^ ^? 

1%f^ 'S ^ ^ ? 

'S. WN^ 'S f5^ij|w->l5l W ’ft#^ #t #t? 

8. c^l^'SW 

<2-. ISO £|C?j|'ST^?J'®f ^ I 


i. £lwl'ST^?i'®f ^ I 

's. ^ Ilf'S I 

8. WN^ iif'^ I 



srm®rf 


13 ^ ^ wf?pi^ 

^htsh 1w^^ c^wm I ^?prifif® c^iwt 

^slwsfj ^ ’|Q<'®h fsi^r® ^'suTc^ ^ 1 

^ ^ W^ ’•3^ ^vj*f^ (Matching) ■3T^<PC<P (Fit) <ic«l l 




*flFi^ 'S %g^ ■srTC'h^ “ht#^ 1 1^ (Loose), "51^ (Tight) ^ 

WS “hlra I oi^plft WS ^ 

15^?j|C'fl‘»l 1^ (Clearance Fit) 


t^Wfwlr;^ (Interfearance Fit) 

5T^Tfw*Fi 1^ (Transition Fit) 

*fTFF^ ^ ^ ^ ^ C^, 

i3);m ■sKihj twlc^ i^ ^ i 

‘=lf®t 1 ^ WN^ 131 ^ IwNt;^ 

^ I ■*fjt^ ■^Tht (to fsif^ I %g^ ^^tF3 

g-o.^o I W^<£\-^ 13 ^ <£\-^ w -“fTFR^ -#1^ 

o.i^o fsrf^ I ■5;?t WNT^ 1 wN^ 

SFTI^^ ‘hiwl^ I 



c^fM 1 ^ 131 ^ *fir^ 

^ wf I *fjhF^ 'srf’f 1 %g^ ■sfi’t c^ w ^ i 
Wt^ ^s:*f ^ i£i^^ 

whip® ^ Fit:‘=i^ ^ I ■*fjhR^ ^ ^ 

So.'^o f^, 1 %g^ 80 I %g^ (K?! 

*fil^ csTf^r ^ ^ c#f I ^g^?, ‘'IImI'^ 

80 - 8o.'^o = -0.0^ 







h-(t 


■SfS^Rff I ‘'#ff^ ^ WN^ ^ 

‘=tf^ I c^fwf 1wMt^ cwl^ 1^ 

wr^ c^lwt c^lwt cwr® %?iTc^ 1^ ^ 

I %a^ ^ w 

■SRiS^H #r^ ^ i.^G-O'S" = 

0.000'S" I 1w ^ i.^G-oJs" 'S 

ii.'^(2-oo" I 

^ = i.^G-ojs"- i.ig-oo" 

= o.ooW 

*fTt^p^ %g^ 'srcgr ^ i 

f^'i5(.«p «rKt^ si&Ri's f»i?!(.»( "gs^irtir: 

i. (Driving fit) 

1%^ (Running fit) 

'S. ^ (Push fit) 

8. C^Fl^t^ (Force fit) 

(t. 1^ (Shrink fit) 

w 

wTc^ 1^ I c£fT t^'s i iii'Bt fipcC'S ■srtwf 

^ I fipciJ'fl C^sTtTT %g^ f^f^C'® (hole basis) '“flPp^ <p'flC'® 

1%a^ ^ ^ wl ;2|t;?iT®H i 

wr?J*f^ '^1'^ W £|W»f ^ (axis) >|^'ST'»rc^ 'ilf’f 

fw I cw *fJl^ i^ i 

^'STThT’s#® cm >i?i<?tlck^i ^ I 1^ 1%a^ RjfeC'® *fTl^ 

^ ^fTPF#^ ^ ^ ¥r-«n sfc^itsH I 



i 


/3 9 

P ® . 

^ ^t— 
.^‘ ✓» 


T 


J 


I&ia § f<pi? 





V'i> 


'S. ‘*I*t 

c^rc^Tf £1^ ww® ^ ^rc’f ■ 5^517 £tw*f 

fsi^r® i^’ ^ I ^ t^’ (Sliding fit) I ^I'^t tHiw*M 

W^ I ^ t¥^ ■*fit^R^ ^ % wc’W i%f ^ ¥r-«rf wmf® 1 tw 

's^ ^ ^-^rr ^Ti I 

8 . 

iji^ i£|^^ ^ -SRiStJ ■*f1% ^ ¥1^1 £fc¥f^ CWl, C®^, ’ffl^, t^, '^Tlfl^ 

¥f’f) £tW*f ^ fsi^T® C^ 1^ ^ I ^•!JN[^y|W->l 

^4® I *fJl^ 1%?.^ UTIC^I, m ^t1% ¥W WlTTiRm (axal) 

f>iRi'i'lW5i c®®t;^ ‘=i?tt:® 1 

(t. 1^?,'^ 

stf®^ wt?r®CT ^ ®i^?, ■37?,’f1w ^ I ■^11% 

^‘=7^ ^sj»f £1^ W\^ ^ k ^?k 1^ c^ 

I ®lt ’l^f^C'® k5 *fTr^ kkk C^ ^5*1^ ^ *fTr?FB¥® 

w ^^k(k\ ^ I ^ ^'STTl^ k^j^ ^ 

(^) c^ '^fsTC® m I ®it n^ii%c® (k\k^ ¥Wii "kk^ ‘kk(k\ ^ 1 ®ii;® ¥ii% ^ ^ri 1 


i'b.'S [^(.'5 •a 2| Gill si'll it's I 

c^iTTtf kkk kfm wf?*f'QM iii'5¥7®rG^ t®# wi ^ ku^ kk^ kk^ ktz^ 

SfCTfStCT ■37?,wtlw® ^^G® ■'HG^ I i^lGg^ ¥1^ 'S %G5^ G^^ WlGSt^ ^^G^ 

wf?.'*f^G^ k kk*w GgG-«f kk ^ 1 wf?.'*f^i% ^ ckk k g®g^ g^ 

w^rtTriTTf wriG^Tf 1 wiM" ■stI’I k ■srf’f ®iGg^ ^ kkk^ k 

^^G^G®^ ■sitWf Wf kk I Wf?,'*f'QGM kkk w^l^lft ■srf’f "S^TlG^G^ 'SIGStJ 

k(k, ®it kkkkk WG® k^k ^ k I 


'^T^^tG^ •GtR^ 

k. 1%!®^ g^ « wf?G*f^ i%f^ kk^ w^u '^k ^ i 

kk I 

?t. 'Q<7?i® -srR kwk kkk 'wi?G*f^ «rr^ ^ kk 1 

^'sum G^ratsi® 's ^<ttG^<7 '^k kk I 

's "SsTlG^G^ ■srft k ^?G^ ktk kkk ^^’fT'rwlft G®Ml1g k Gg»f g«ig® 'Wl?,'*f 
wTsrgll^ wf >i^'St'®?i ^ I 
¥. ®IG® Wf^G»f^ Rii}=tl^'=1j ®G^ ^nt I 









T5# -yrsf^^ s^ 

i. 1^ <i«ic'® #f C^T^? 

%?rrra^ 1^ c^ wN^ £iwtw? 

's. ^'Gi<if^iiiw->i c^ wN^ ;2twr®fj? 

8. 

■yrsf^^sf^ 

i. 91^*f ^jIwI^ 'sl^pTft R“l5 <p'® sf^I^ 'S ^ 

vs. f3^y|w->i I 

8. fe ^'CNl^?IIW->l 1^ CW'^lt'S I 

i. £f#n® i%iw ’flilw f^i5>i^^c^5i ■^Trsm Tit'S I 
1^-v^l^ £twtw% ^ I 

vs. f5w ■srfsw;^ wN^, Q^ylw->i's 1^ ^4^ ^ i 

8. <lj<I^IW5l ^ I 





cw1Ri<^ ^rt^'it 

C^IWt ^ ^ JaC<j5l ^ ‘I'lC'® i^l'SR C^T^fT?! ^ ^ J3<IJ ^C'® 

WTJKT g'^J^ ¥[■«( I ^ ^ ^ I 

Wl^f^ Rjfl's'lC^'g ^ ^ I 


-vaFf Ji|<i(.<P'>1 'S 2t^- 
i. fifl-^Rxp ^ ■’?T«1 R<p ^ (Natural Surface) 
©Tjlf^fixp ^ (Geometric Surface) 

'S. (Working Surface) 


i't.i •^hc<P'^ I^PiPi?> 

C¥fC»Tf '®c«l'fl 'ST^'^f®!^ 'STlWfC^ i^RRfv (Surface Finishing) <ic«l l CT C^TCht <l'^'fl W[ 

cNt:-«f '5i^<^ ■stct ^ 11%^ c^lwt wit 1%f gt ^ wiT5iwn®t 

«rrt:^, “hlNh ^ w ^ i ^ wi^ -ing ^ wr5Tw®m ^hiwpf 

l^RRfv, I 

f^PiPi?^-i£i sfft^ s|(.?il'st^ii'®l 

c^ftFTi wl^ ‘=l^'s ^ ^ orsT^*^ cstt;^ i g moi ^ 

'®«iw*ft;^ Flt^rl^c'®! Rf®ti 'htira '51^'^ £|c?ilw I g I 's 

c^if^ vs gwi^ i v^i <i'^f5 wf wt ^®t^ glv®c<i i 

^ stwi^ CT “hhira gt ^ ^ c^lM gtstKistwi (?t i 

c^-^fiw ^ ■5i^<^ '^rcsf ^’trwi '^, ct-^tiw ^ sfc^nwg 

c<cv® ■^iTc^ I 

^®t I^RRfGv^i^ 'snwi^ i%1% i%f £f#^ ^^r®t *?rrc^ i 

wf «fn;^ I <£\ ^hiwpf 

iw^ ‘iK^v® ^ I ^«Its i%i^ 1%^ i%cg*f gjgf® ^ i 

i. ^hlwRTi^ ■siittslwN wf cgt I 

wgj w!%iw '5uni5§itH cm^ ^ i 

vS. R“Rc*f^ I 

8. <2|t;¥lw% (CWi-^ITttf?,, C^% WiK, "^Fth "Bli^^) 







f^t%^ ^^rms 2|vs1^>|V|^ : 

^<<'i^c'® 1^1%^ ^ CT ^tM" 4#^ ^ ^ ^ ^^’f- 

~iW*\tUS ISO ^ <IJ<l^'® ^ I 

wf ^ ^^<'^•51 ^^'>i>c«i %5 ®t 4#^ I c^rf^?, ■'1^% ■^i?i 

^°s <ii<i$'® ^ I 

(^) ¥1^ ^ ^sTt^iiwi^ m 

iw^ £f#^ <J<55'® ^ I W ^^<l<S'fl ■^'flW>l ^¥11^?, 

‘2t®« ^ '«iT'i ^ &S1I&CS151 ■'^’if^ wf ■'tc® ^ ✓/l/’yl 

(.>\t^t^ £f#^ csm I ' 

fea : ^ C5jf»tf5f?_ gfit^ 



(^) 1%^?, ^ ^ 

wf ^ I ^5iwc>i 

■«n1% c^-«f ^ -^riii cfT-«f^ ‘'tf'STit I 


(5t) -sFlt^ ^ 

t%fi i3[^ ^ I <£mm ^ 

^¥^°s w-«rr■^i?! i ([^RiI^<wN/3Tiwpf 

4fl1%?,) 



ffea : f^f^?, c^jfiffSr?. £fit^ 



fea : ■5pI?7T frpf^?. £fit^ 


m i3i^ 4#^ <j<^'s ^ I <£\ c^^1%c»f^ 
£^<3 W^K ’fft^ £|f^ W 

^'STIt'^ I 



fR : ^’ft? C#ff^”s 2fit^ 


(®) TTNt 2lf^ (Casting), C^FlW?, 'S C^K 
^S’Tlf^ 

'Sc?j'» sTl^ (Wave line) 2 j'®l<p <ij<i^r^ Wf ^ l >l<psi 

(Chips) ^ ■^Tf I W C^M^, 
wi^rn;^ i%f ^ ^5iwc>i c^ -^rti^ 
c^-«f cw-«rf ^ I 




550 


^ c^rwr 3'^]^ ^’TTc^ wl^ w^, c^if*fw^ 

liffU srjlRiRxp R^Wf (Geometic Irregularities) CW l R'i 

■sriwm W^ ^ R^Wf Wf 

■^. i"*! "STti^t: CTf^ Rst^ ’^->iR<pm>i^ I cwt c^ cRRc^t^ ^ 

c’fn:^ wiTPT^ Rt^-'sa wiRRwm wR I R^ ^ i 

R. '^TI "srlRt : ^¥'=RC^R Wt W'QtM W% (RRf RR I cRRtR^ 

WRTl^HW^ R eriWf 'SW 1%f 

Ilia'S ^ I 

5f. VSTI "SIlRt : ^sT^RsTR ^ ^ ^RR Rf*ft§H 1%f W^ 

(RRf OR I ^ei>i-ii|^ WR5I^ Rp'Js Rw <P'flC'^ lifla ^ | 

rrirr (rRiRg'^r «rR^ sf^RsR^ 

'^Rw RRWR ^RO® WRR (Standard) £f#^ <lj<l^'® ^ I RoR cR*fR?, 

^RrR*foR ■R ^^Rw^ rR®tr ct (rRI or rTor rIR Rr ^ ^ i 

i. «R^R5t (Rougness): 

'^Rw “=5^^ C^ RrR ^ ^ I R^ ^RtR»fRRl%i RRR 

5r, 41^?, |r ^rtiRr 'RRt:<^ ‘=5^^ ^ ^ R# ^rR rr I 'rRw w ^rrr 

RR^RRr oPWatOR ^TSI^RRt RCR I 

■^Rwrat (Waviness): 

RWR R® RR^ tRRR W^ Rf WRRRRR RR^RRSt RCR I RRrR CR-^lO® 

(Enlarge view) CR 0^ CRRtOtt WR^R^ CRRf RR 0#R W^RR^ I i^fla RR CrRIM'A 
Rjlt^, (Chatter) '*1^, R^ tRIlR CROR l 

'S. '»iRc<P'»i-|p (Surface flaw); 

RlRtRR-R RRO® RlW C»fW RRw C^RfR?, 

R®, Rg, R®, RR, RtR 

£|®f®CR CRIRIR I ^^RsRR RRIRIRr RR RR?, 

Rlb^fl 'S iII^RR (R^Rr, RTR? ^RRt 

RRRRRR I^Rr RiRtiR RIRCRR-IP i^lR RR I 

8. C«T- (Lay): 

CRf^?^rCR 'RlRW ‘=5i®TR RRR? ^tRR 

RT®rRfO®R (Drieetion) lROf*f RtR l 


?(III5), 
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T5[f% -yrsf^^ ^ 

i. ■^Tl'flW^I ^ ^ <|S1C'® #t C^t^? 

£W%f <1 SIC'S #f C^T^? 

'S. HWFf ASIC'S #t ? 

8. C^WTU? 

■yrsf^^gf^ 

i. w^ ^ ^ ^ 'S 'ft^? 

<|j<|^'® 1% 1% 1w»f '^F 

'S. HWFf 'S 'SC?jR)CH>l-'i|'^ ■5 |T:s 1T ’ft#^ ^ I 

8. ^iTt^C^ IP W's #t C^l^ 

i. ^sTt^TIPf £f#^ <IJ<I^IC5l5l £fcil1w%^ ^ I 

CW W|if4 £t#^ Wf ^ Ilf'S I 

's. ciT^ cw? 

8. fe '^T^W ^5lCipC>l5l 'S Wfii^ S|'sl<P>|^^C^<1 '^'^kf Ilf'S I 



CTPrs Sft^ert 


■sriwrsM « ii}=viR<t^rc*f^ ^’twrc^ ^ i 

^ twifw i 

■^iT%^ 'SFu cstT^ c'7'S¥r^ 's i^<^ 'S’rai%?, 

^ -frtm I c®fi^ c'i'S¥i^ cwm w^nw c^iwt f% (^ 

c¥f^ ^ ^ I c^ ^ c^ ^ cwl^ ^iTto 

t'®R <p'fllc<p ^vC'flfec'® ^ wQc<p*H 'S'?rf¥ (Fabrication work) i 'Sc?jfe° 
<j<klw?i wf cipQc4*M ^ i *tT^ c®fl^ cw'S¥l^ 

1k^, ■sTf5 CK?I CSfl^ ■SRSfg)®, ^ w^ 

'S ■3T^ I (7f WM®t 1^*^, ■^, 

"Bjt?^, ’nt’f 

^ w?t|vi'® 'st;?i%?, 

I c^, t^, 

c^^Hc«i>i t^, cis^lfsraTsf, 1%c^, 

^m, wf, wl^ffsrf^W 

vst;?ii%?, W W I 


Eleclrodt com 
Flux coiling 


Slag Gaseous 
y shield 



Molten pool 

Depth of penetration 


IM : WT^ 'Sttrffev 


itr.i 'Qi:?lf%^ 

Ijl^ >|vjefl'sltJ t%»r^ CWC5 «PTW#?I ^ CWTf 

■^’f ^ ^f^ns Ff’f ■^rf c®fr^ ci^'sw 

’l'gil^c<p 'Sc?jfe° (Welding) <icsi i 


^’f's ■^’f sfc^rfc^ ^’f^ 1%1% 'st;?!^?, sfstFt ^ wf W- 

i I ^-lipiS*Ft ^ CWf^ (Non-Fusion Welding) 

^ I R»iS*M ^ C®W (Fusion Welding) 

\S'C?l1%?, Cfff%^ R'»'S= Wf W- 

'Sc?jfe° (Forge Welding) 

"^f. rcsi<p15<p 'Sctjfev (Electric Resistance Welding) 





(S'!) 


'QZ^K Wf ^ 

i. 'Sc?jfe° (Spot welding) 

1%5f 'Sc?jfe° (Seam welding) 

'S. £|C'st<p*M 'Sctjfev (Projection welding) 

8. WM 'Sc?jfe° (Flash welding) 

(t. 'Sc?jfe° (Upset welding) 

(Percusion welding) 


£t1w 


I 


^iTPf 'Sc?jfe° (Gas welding) 
rcsi<p15<p Wf¥ 'Sctifev (Electric arc welding) 
'Sctjfev (Thermit welding) 


• 'Sctjfev (TIG welding) 

• 'Sctjfev (MIG welding) 


(i) Wl¥ (Carbon Arc Welding), ^7W® ^ I 

(^) ^ (Metal Arc Welding), <|j<|^'® ^ I 


ib'.'S RRjjj SR^l^ 'Q'C?ri%?, 

'StilRs?, : 

‘=#5rf<^ <£\j^ Fr^f cwiwr w'siri^ 

’l'^R>c<p 'S’rafe?, I c^Fl^ 'S’Gifec 'S’Gtfe?, 1^ 'S’Gtfec (3l^\ 

I 


ijl^ ^ c^ic^n fui stwi^ ^ ^ht 

^ vsTc^ ^ I lilt hT^ ^Tf%Gt FUf 

^ c®fr^ I cwi- ^ 'st;?i1%C ^ 

(TIG) 'Q'^K, (MIG) I 
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(White hot) Wl^ (C-^f 

C^, ~im 

f^ «rr^i% ■^Tf c®ff^ c'i'sirr^ 

£f1^s?iTc^ c^ 'st;?i1%?, ^ c^IIW^ ^ I <£\ 

^•stSTlWf 5500° (7f -iiooo° C>|siPl?Jht I "tl^, ht, 

c^sTi^rc^ twifh ^ ^ 

'S CWT^ C'i'STIt ^ I 



t<lf^>>t5M 'Qi:?lf%^ : 

C^lT^rf hl^ ■sfstT ^ ^‘=t5rtWr?T 
^ 1%^^ 2f^ sfhht 

^5, ^ I ^stt ^^i^rtwf's w 

«rrc^ I lilt t(M^^ 

c^%%N ist;?i1%^ Hwlw stwtiSTj I 

Tjl^ stT®^ £f%1^ iii^ sfl^ <i'®^'fl tjl^ 

‘=1§^ ^ "BTR^ ii|^ ^ 

tw^cSI^ ^ ^ I 

^m\, iii1^ IS -stff I 



ffea : wfe-nJ)!® 


shftCT CT ^ ^ \oH ‘=#5rf<^ 9k5^ ^ c^ ‘htis¥f 1 

Q = 0.241^RT. 

ii|-«rft;^t, Q = (Calories) 

I = ^It;^, (AMP) 

R = is^:ot (Ohms) 

T =^m, (TR;^ (Second) 

tti%^ ^‘=t5iT54m ^ ’|R<I'®h i%^ w «rR;^ 1 

lilt "ii5l<PN SHIGA'S ^ C®1c'^'fl iSbo ttijTS sf^K (Current) G*4G^ sjctjlsr^?! ii|^° 

m SfhTh Wf I >|V|i|<JiN i-is (TTG^G®^ ^ I C®R;%iSt : C®l# lil^^?, ^ ftijTS SRK 

iSooo-iiooooo Wli^’IHT^ I 






h(t 


: 

'siI^C'StH ^ c^rc^Tf 'fHli^ ^ 

(Wlf^l^PlH, ^^C^U'StH, 

C^, ^ ■snwf CT 

C^rc^Tf ‘=3^ serf's (Filler rod) C®fR?r 

Ctf'STTl^ i2|lii}=?j|C<P ’llT^ 'SC?jfe° <ic«l I "Wf, 

2111^, 'S <|J<|^IW5l 

'slf^C'SrH ’ITTCT^ ^«1 Wlf>lf5PlH niFTC^ 

Wf ^ I 2j[i£)=?j|c<p wl%[- 

^tjF^ 'S’rafe?, I ^tn^ tji^ 1%^ 1%^ 

^ C^'®csi (Cylinder) iSw> 

FTc^ \»f^ I '3)[^c'ST»i c^vseifD'fl iSw?'®! 

Wlf>lf5PlH WC-W C^ ^ I 

^^¥1^ W?R 'slf^C'StH C^IWI^ ??, %[ Wlf>lf5PlH C^IWl^ 

^ ^C?jR ^C?J I l^?jac‘1^ 'SFIT ''jl^ C^'®C«151 ^ C^'Q’CsTS^ 

Rise's <5>ilHl ^^IR;^ I lil'^rFl C^^R;^ 1%^ i%^ C51 ®t (Hose pipe) 'sR^iTW sfl^ C^'QIjeTS^ 

^iSRciJ's sfl^ 'S’rai%° ^5^ ^^¥1 ^^TR;^ >il^<p'»lc<i 'srfsRW 

£t^ 9tjp^ 'S^;?l1%^ "^CM ^Rsjw ^ I "5^ ?lTt^ wf 

I (Pit ^ 'SiPlfe^ Wt ^ I ^ '55-00° (7Fli%Pi l 



Im : RrPi 'ST:?tf%?, 


tw<^Ga<^ «rt^ 'Qi:?ff%?,: 

'SiPl1%^ (pr Wl¥ (Are) 

■sRsuw w 

^ ■srfSiRPf siRfC^ 91%;^ csgfl^ Cl^^ST]t 

wR;^ tc«i<pl5<p wl¥ 'Sipri^?, I i£it ’I'^f^c'® 
siif siiw <j<^'s ^ I 

Wl¥ C^ ^ ^’Tsnwl^ ^Rl^RPUt 

^I^RPI C®fR5 ^ wr ^ I '^R;®! (PTSRT 

wf¥ 'scijfev, sjoRi'® I 


Welding machine ac or dc 



Work cable 


>k; 


' Electrode cable 


fea : 'Si:?rf%?, 




C'StMlWsI CWlfe[-^ 


c5>'i> 

^ C#^ n^rrrj^o^^r^ 

i£i^ ^ erraf^ ^ ^ I 

cwi^ cm sfTfc^ 

sri^f^ m i 
C^r^gTsf ^sj%f?.wtn 

^^c's ^ ’l^rc?! c¥c^ i c^i%?iT5f 

‘=tt^ sfm ioo° (7f. ^‘'tsfi^ wr 

C^U?J ^(2-00° (7f. C«lw '5000° 

(7f. ^C?j '^IT?I 'S IFlsTt^ >l>lfsff ^ I C^ ®Tfe^ ^ = «ira1^ 'ST;?rf%?. 

^ ^ ’fll^ i£| ’l^f^C'® CWI^ CW'Sirf I 

cg^ 'Q(.?|R»?> : 

(3W 'S’c?ii%^2;^ ■*fw ^ (7n^rft?,'s ^ I 

8^G--8Vo° (7f. ^’fSTlWrU m C^T^^Sfl^ 

^ 'S2;?i1%^ wm cg^ 

'sc?jfe° <icsi I (7ri^ii%°-'^i^ >jc'®t^ gg- 
'S’c?ii%?, I 

c^tf^ wT^*^ I «T^ii%c^ 

^trm 'S2;?ii%^ i%'«rf ^ gtfc^ cwr® 

I 

1^5f 'Si:?lf%^ : 

(TIG, Tungsten Inert Gas) 'Sc?jRi5° sl&tjf 
t%»f^ I g^TTP® 

cgigtlg gl^ ^c«i4c3P5 gmig 

^ggt 1gfe gjm w\^ 

gt fggi^ tl?Trcg gjg^ ^ %gg^ ^ 
gtgjw tgc*fg 'st;g1%^ cwPs ^ wf i stm 
gl' 5 c<p tgc*fg £|fi£i=?j|g 'sc?jfe° ^^gt gig i 












ftr’t : 

(MIG, Metal Inert Gas) Wt¥ 'St;?i1%?, £f1^ i 

f ^ 1%»m ^riwrst 

^ 'snstiw 'st;?!^^ cwi^ w I ^ wit-wiTit® 9(m ^ 

ift^ ^ ^rrc^ <j<^'s ^ i 

ib-.s 'Qi:?lf%Gi£l^ (?m 'Q i£r>n;>|^^^'sfJtt 

wl¥ 'St;?i1%^-i£i^ wsfllt w^ ■5it:stT w^'q1% ^=twIm w^ ■^tN, w^ « £ti%^ 
i^t;?[ SflTG : 


Hot Cracks 



IM : 'Si:?lf%?,-'^1 (TtH « 


«rt^ (Under Cut); 

'Sctjfev boTWc^ 'siI^R'S’ 'S’GI^ ^llw (edge) 

C^ fet «PT5f ^ I wiwm ^ I 

s|f^<p|<l : 

'st;?!^ stT^ ‘'j^, ^w^cSlC'Js?) ^ ^ ^ 

Wt’t (Slag Inclusion); 

lilt:® Stt^^ ^ststi^’f ^ I 'St;?!^ stT^ tfstm '^m (Slag) wfSti^ 

‘=i®lt;^ ^ I lilt;® c®fl® ^ i 
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'S’ra1%?, ^li%^ <^51 O'® ^ I 'S’Gi^ ^ £ii% 

1%^ ^^jrsrt^ 's 'Slum 3T*f ^ %m ’twff 1%® 

I 

^ ^mR (Poor Fusion) : 

's ^c«i<p(5ic'Js<i 'ufu ^ ^ ^ I cwf^ 'srmr^ 

I 

'STu^ mf ^w^cSic'Js^i 'urtm ^ ^?r«rf^ 

^R>C'® 'SCufev <P<1C'® I 

ib".®- 'Q'Cnf^V'^ Slculst^il •>|'S<p^| 

i. 'sinfe?, wm Rsm wi¥'s c^ cm-«f « wm w^u ^ 

^«mr mm^ ^ i 

i^’Mm wuj urn^ ^ i 

'S. C^W'fl '5H-'5(Tp <IJ<l^m Wl'iC'® I 

8. ^'©^ wm Rf^’li%5U<^ 1%i37^ (71^ W 1^ 

(t. c»fw ^ w ^c«i<^c3r® c^i^rfU^ c^i^ ^ i 

'b. ^ wm msiif ^sllIi%^ ^ I 

<5. wm R5J1I ouifjifDf^H l^ii^iwm c»rmtRt it-«rr ru i 

io. C»fCT ^ "5^ iR^iwm ^©M ^ ^ I 









T5# -yrsf^^ ^ 

i. 'Swl%?, <|S1C'® #t ? 

'S. 'sc^jfev, ? 

8. ^ 'ST;?i1%^-iri #t #t ^ <IJ<I^'®^?I? 

i. 'sc?jfe°'s (7rt^Tf%°-iii^ '5iT;scf ^ ^? 

Ml'5C<p 'Sc?jR!f° wf ? 

'S. c#f1wl^ ^ I 

8. frf%^ I 

i. ^ I w c^«fm <ij<ii^'® ^? 

iftf ^^ c^? 

's. #t#tHe®? «ri^1^f5 vsT;?ii%?,(:^eriii 

8. #t#t 'se^il^^Hfeit 'se?ii%^-iiiHHe®?^ 'se?i1%?,c^HTu hih^ wf^? 

(t. HTl^ «eHl%^-i^l Hlt^ CBHlH ^Hm 

®. 'sc^jfev, ^^le®f ^ ^ >i'®<p'®f '3(<|oi'>i»i <p<ic'® ^? 



^511¥ <peil(.<Pl*K 


■^rm C'JsRj (Sir Humphrey Devi) iVoS 13(. wr¥ (Arc) ^ 

^«tJ ^W\*\ I iVVi l3f. 1%-wRd?->l (August de 

Meritence) 'sitihi %7S ^ 'sithiW ht^ C®fl^ 

Ch'SHH mht I itsio l3f. (Oscar Kjellborg) ■^Tl^ 

vs £fc#»f# fs^ (Coated) 'Q ^ 

^ ^ vst;?j1%^ I 1^-«f 

fwl^ ^ ^ f^#?T I ’iwit Mtc^ 1^1%S mm fMlI, 

(7ii%t;w ¥l1%l^ 1wt%r wl¥ 'st;?ii%C‘ii'^ 1^^ ^tTc^ ^ i 

hT^ wl¥ ^ I Tjc^t 

^ ^ m^ w #1^ wr?t^ 

^ %jTs ¥[’( ^ c^rc^ «rrc^ w ^ ^ i wrcw 

Hooo° (TFT^rirrd I 

iS&A 

ijl^ ^sTSfwrik ^m\ t%»f^ oPT5T®fi#?T ^m\ c^rc^rr 

£twf^ w ^m\ £twf^ ■??[ c®fi^ ch'sin^ 

■hW^C^ 'Sctjfev (Welding) <ic«i 1 

ics>.'^ 'Qi:?if%V‘^i^ 

vs stwlc^ i%1% 'st;?!^?, ^ wf '^- 

i I ^-R“vS*ht ^ CWf^ (Non-Fusion Welding) 

^ I R“vS*H ^ OSfl^ (Fusion Welding) 

vs-Gii%?, •hW%C^ ■' 3 ^ CffPfC^ Rvb'S’ Wf ¥r?t- 
C¥f^ 'Sctjfev (Forge Welding) 

"*1. ^csi<p15<p 'Sctjfev (Electric Resistance Welding) 

'st;?!^^ wl ^ 

i I vsc^jR;)?, (Spot welding) 

^ 11%5t 'Sctjfev, (Seam welding) 







I £|c'st<p*M 'Sc?jfe° (Projection welding) 
8 I IFTH 'Sc?jfe° (Flash welding) 

(t I 'Sctjfev (Upset welding) 

^ I (Percusion welding) 




I 


^trPf 'Sctjfev (Gas welding) 
rcsi<p15<p Wf¥ 'Sctifev (Electric arc welding) 
'flip's 'Sctjfev (Thermit welding) 

'Sc?jfe° (TIG welding) 

'Sctjfev (MIG welding) 


(i) Wl¥ (Carbon Arc Welding), ^ I 

(^) CT^ 'S’Gife?, (Metal Arc Welding), ^c«i<p(5f® <IJ<I55'® ^ i 


ics>.'s «rt¥ 

stfemi CT ^ ■srfshw *fi%^ ^ ^ 

'srrhlW ^ C®fl^ ^ Wl¥ (Arc Welding) ^ I 


VWUliiig tiiHtliiiie a. lit ill 
/ power source and controls 



■ Work cable 


Fli-ctnxle ciible 


fea : ^5n¥ 









(Principles of Arc Welding) : 

■sfsiRff wf¥ ^ ^ I wrc^ ■srfsw;^ 

(.4‘ia^'® ^ I wl¥ c^ ^ sfTf cwl^ 

c'T''S'?it ^ ^ 'S’rafe?, wf ■5;?i I i 

c^rc^w sfTC’f %?! ^rlTTf ^ w I 

ifl’^t^vS 'S'C'^'^Ttl^ C^C^ST So-iooo C^»I# i£|^?,Wt^ C^C^sr ^o-8o C^I# >l<1<l<lK^^C^ I 

«rt^ 'Qi:?if%vi£i^ Gflf^tf^n 

wl¥ 'S’rai%?,’c^ ^ wf I cwT- 

i. ^^1^ 'S'Gli%° (Carbon Arc Welding), RCsi<P(5r® 

Wl¥ (Metal Arc Welding), 

CT^H wt¥ i 

is&.s ^5rt^ 'Qi:?ff%^ ’l^if^ 

w w <<gc<p c®fl^ c'i'STrt^ 

w wl¥ i1^^'*f1%^^dl^lwwl¥'st;?i1%?,wf^ I ^ c#^, 

c^l^, ^ 1^ t:^®Tlf^ £n«l1^ ^ I cstPh 

^ c3tc 5 cwf fgj «nt;^ I C4<ic'=i5i ^«l w^ 41® ^^14?, 

^44 <£1^^ 41® "^1^4^ 4ft:4 ii|4?,^44 41® C5rf»fW W I 

^C44C3I^ 'S ^^1^4W4 41^4 Iw^fH 444 (Gap) C4 Wl¥ 444 4714 I 4414 4l¥ 44 ‘44?, 

‘St4l%? 44 I ‘4 444 I4t374 44l4 ^*^1^ C45 C4f^ 144? I4t374 ’514 4t C^lC^^ 44 41C4 I 

41^4 ‘SCtjfe? 4lDSf4 444 4'fl<l'Sl4*J'® C^C^Jst So-ioo C^l^ i£|4° '^l^ ^o-8o C^l^ 

44444 4C4 I 1444:4 Wt4 C^lC^ 444® (41414 ^C44CBl5 444W ^44 ^=44" 44l4 44 Wf4 
44 i£|4? 4C4<P(5l5 'S 444^ 444® *©4 4(4 I i^l 444 4^'8 41444, (4 C4|C'^C'ST'fl 44 
4f(4 Wf4 C4fC^^ 4(41 I 4l4 4W[ 4l4l4l(4f 41441 C4(4 4(14 44 ‘^14? ^o-8o C4lC^ 

(4(;4 4l(4f, 41(4 4(41 ‘S4li4? (TalC^W I 

414 C^lC^ (4:® C4C4 414 (4;^ 44, C4l4(t44 (41% 44, 4lW4 4f5 44, 41^ ‘S %44(tl® 
(4f% 4(4 414 I 44 4(4 C4(41, 4l4 444 "^1^ 4(4, 414 4(4 4l4, C4l4(^44 1^<P 44 4 

‘S 144®4 44 44 4, 41^ ‘S %44(tl® 4^4»K4 4(414 I 

iS&.fi- ^44 'Q14f%^ 4?f%§ 4W4lf^ 4J444 

'S(4fe?4t(:©t41Ws1%W4444'S(4%?(4l5 4l'G44l4 I iil44 (4^ 444® ^3^4 44 441I 
i. ^144444 (<£\9\ ‘S(4i%?-‘i|4 44) 

C44K4^ m (4ll4l4l4 (1^ 'S(4i%?-‘^I4 44) 





io'S 


5t^rwrt^ (Transformer): 

c^rc^Tf wrsrt^ ^ ’^<fi¥5rH ^?,'*f (^ ^ 

%l1^ ttrr^ (Static plant)^ ^ ^ I C^-«fn;Jt 

IwsrN cw[ 

^ I 'st;?ji%^ ^^rcst 

^ I i£i^ ^ ^Jtttrit c^c'iJ'Srw 

csic^csT I wti^'WT^ I 

wl^ i£it;^ ^ 'tlu I 

Jlwa^itc^ ^ ■spst^, 's 

^ orl^'^ (so%) I 

'st;?i1%^5Hw5ri^ sfstH^ 'll I '^«rf- 



:SW?FPH 


i. C¥®t (Single phase) ^3^]^ t^l^H «nw i 
H CW (Three phase) ^TtW® -hn;^ ^ «rtw® i 


’*1. I^VS '31^'^IW 

i. C^'h (Step down Transformer) 

jKWsrt^ (Step up Transformer) 

^f. C'spifi 

i. c¥®t I^r:^ 
c¥®t ■srN^ 

's. % cw ■srN^ 



fea : C^fl^miH 


wfs^pliil'a (Rectifier): 

^ wf 5lW^ C^ Wf I 

wr I c-hNii^ ’|R<i'®h ■snw^ 'st;?ii%^ wi 

^5^ I ^T5i% wf¥ ^ ^ I c^il^Fhn^ wNW 


■ :!TR:sf sfR:^ I 




io8 


c'st'iIwU'a (D.C. Generator): 

^ cw^rrc#^ ^ I ^srr^iw 

‘^'sm 

I f^ 'si;?ii%?, wf ^ ‘iit Mm I 

'Si;?li%^ Wl^ ^5T5|n i£|^ 

C^n^ ^ tfw (I.C Engine) Wf ^ I 
CT'^TfW (TT^fTW i^l 

wi¥ 'srafe?, wf I 

(.'ST'iiwU?] c«rc^ I 



fea : RjPi (.et^icaiJa 


PiI^ST C'srHlw'C'fl (Opposition Series Generator) 
"*1. C'srHlw'S'fl (Split pole Generator) 

5|_ ^ 553 ^ CiSnTtT?#^ (Cross field Generator) 


’n'S¥l^ fk?T ^ : 

Picw ^■'tlC#^ f^Pi 'Sctjfev (71^ (Single operator DC Welding Set) 
'^. 'stN^ ’^^C'fl'5'fl f^Pi 'Sc?jfe° (71^ (Multi operator DC Welding Set) 

'S. 

8. C‘'tNtfli^^ 

(t. ^ C<pp|° 

i^#st cshTg#^ <ij<i^'® ^ 1 


^csi<p(5f® (Eleetrode Holder) 

C5l^I^ (Ground Holder) 

5t. fiisii (Hand Shield) 

Pisii ^ (Head Shield or Helmet) 

(Skul Cap) 

■ 5 . ^rsT^ Cflt^ (Eather Gloves) 

FTsf^ WlGSTht (Eather Apron) 

W. 3T*f (Wire Brash) 

f^° (Chipping Hammer) 





io(2- 


‘53. ■3Tt‘5lf^ (Tongs) 

Ctf5 (Angle Plate) 
9\-WM (C-Clamp) 
'3 )jHR>si (Anvil) 
ij. ■^' 5 ^ (Hammer) 

(.<p<|si‘>i (Cables) 


i. 's ^ ^ I 

A c^-«rrc^i \ 

's. wf Tpi I 

8. I 

a. (8o-g-o%) 

ic&.'ij «rt¥ 'Qi:?if%V‘5'^ '5f^5#5t 

wl¥ ^=T5r?j ‘sc^J'^hc^ 

^ f^'s -srcjnwrn f^ ^ I wrwc^ c^ 

> 1 '®^'®'! Wf i 2 R;¥PSH ^ I 

i. '®fe'®Kc'®'fl wr*W (Eleetrie shock) 

Wtt;¥ (Radiation from the Arc) 

®. (Under Cut) 

8. ■gjt^ (Slg inclusion) 

(t. Cft-C^ (Blow-hole) 

'h. ^ (Poor fusion) 

S. (Flying chips) 

V. ChM 15 ^° (Fumes & gases) 

i. '®f^'®|^'® '^'QTIt : 

Wl¥ <£\9\ ^«Kt Wl ^ I Fl^f I 

‘5%^ ‘sti’H c^rc^ i ■^’h 

CT-«rrCT ‘sctj=!!5ic<i<i ^«i (7f«rrc^t ^®1wr^ wr»w >i<ici>cti 

c#f «rrc^ I <£\v^ ^ 1^ cfru i '®fe'®K'® ^ ‘^- 

‘sirfll^C‘5 Riw'St «nw[ 

■«f. ■=?! «nw[ ^ ^ 

n. ^ «nw[ 

(M^ i%®fr ^ ^'®wc'® «nw[ I 



io'il 




Wl¥ 'S ^'iJp'IW'Js CT CT ^ ^ ^ Wf- 

-^rsiwi^ wr¥ ^ ^rwrc^ ^ 1%ff^ ¥1^ -sr:^ -^rrn i 

^ ^ wrw%T *ffl^ ^ I 

c¥It:^ wf¥ c¥It:^ cwtI ■5;?i i wf¥ i cbtc^ ■^jT® 1^ ^ 

^ wi¥ wit ^ I 

«rt¥«r1^ (Arc-Eye) : 

c¥r-«f c«rc^ ’fil^ c¥rc-«f wim ^ ^ (¥iT:-«f ^ ■sr;^ ^ cwrr ^ i 

■srf^tt c¥f^ I c^lwt "^ift ■^Tf ^ f^ I 

s|f^<p|<l : 

^w\*\ ‘^'Qj^ c5\-im wtM c^ 1^ ^ I ~im 

c^tHlwt w ^ 'Sfei c¥rc^ ’lit f^ ^ i c^lwt #^<3^ 

c«t¥^ wf ’ft'STri^ ^ ’flitch wT^^’ilt^ fsp^ ^ I wi¥ wit c^ wf cnc^ wl^ 
■siTc’i^ ^ wwr® ^ I 

Wfwl^ wit (Under Cut): 

'Sc^jfev ¥eTlwrc^ wftlt^ twf’f iwlt^4 'S’GJW ’llw "WW (edge) 'S’GIW 

CWt f’fra WW5| W^ <PC'fl I ii|tlt WTWT^ Wit I 

SlfwWt^ : 

'S’GIW ^Jw^, tc«1<P(tlC'JS'fl WlW W^pTlC^ WTra^ Itw’l <P'flC'® ^ 'S’GIW-iil^ ’llw 
wlwrftwWW;^^ I 

Wt’t (Slag Inclusion): 

<£\vs Wf5j^ wwsw’f wn wu I w¥it trs^m wsm wwsra wi^ (siag) witrw 

W¥l7Wt W1^ WW I CWI^ ^ ^ I 

srfwwT^ : 

W$TW 'S’c^rfw?, wiH twsfwc’l ’fftwl^ ww^ ^ I liiwlft^ 'S’Giw 1t5 tHr;^ ^ £|1% 
Iwit^ ww itft^ ■^jlwl^ 's 'STun ^ w:^ ’t§wr^ wc^ i%?i wawfl Itt 

t|»1C'® I 

W^ (Poor Fusion) : 

^ vs tWCtlC'Js^l MTW I 

SlfwWt^ : 

vst;?iw Wf W wlw w^plft wf^ wrra^ %w<3 wc^ wiwiitw 

’|R>C'® vSC^lfev <P'flC'® I 







T5[f% -yrsf^^ 

i. «rt¥ <isic'® #f c^T^? 

's. w? 

8. Rc?j 'SC?jfe°5l‘^^'S^r^ 

<2-. 'S’Gii%?, ^^rc®T #f #t c^rc^TSf ^ ? 

«riwi^ <isic'® #f c^T^ ? 

■5rsf^«2(^ 

i. rcsi<p15<p wf¥ 'swf%?, <i«ic'® #t c^T^? 

^Cs1<p 15<P 'SC^jfev 2fS^H^ 'S ^ ^ ? 

'S. Wt¥ 'S’rai%?,-ii| #f '^■'111% Wf ? 

8 . 

(t. ^ ^? 

'ji. c^il^FTirrc^'^^t? 

i. rcsi<p15<p wt¥ 'S’Gii%?,-iii^ ■%!% ^ I 

wt¥ 'sw!%?, ^ I 

'S. ’oft# 'S’Glfe?, <IJ<I55'® ^? 

8. wt¥i£pfD>i\^^ I 

(t. iwi% (.'StmIwUw^i G#liwt^ ^ I #t #t ^?,'*f 1^ 1wi% cw^tTc#^ ^li^ 

wT# 'S’Gi1%?,’^fc^ #t #t >i'®<p'®f or^«w <p'flc'® ■5;?f I 





^Cb^ lil'SR CTf^ ^si>i Wf (Single point) '^Tl^lW 

<<SC<P c<PCb (Cylindrical), C5fl¥|<^f^ (Conial) 2 fi^ Wf ^ l CTf^ 

C#f ^ I 

m iBvgiR's ^ £fsti^ *01^ c^, f^, Wl^ ^WC*fT I 

iit=w <PC'fl 1^1^° £fC?lT®nW®f 1%^ 'sif^R'S’ Wfv*! 'S £|^fe ■^°'5[I%-^°WT®H <PC'fl 

c#f's ^ I ^vs %r5-^, % wf, c^c W\% 

4it1%c f^° '^'s ^5#wrc^ wf■5:?i i 

W® C^ C5lf^ i^l'SR ^ C^ C^rf^ <P<1C'® ■^'QM 

^ ^ ‘=trc^ I <£\ c^ ^ Father of 

all Machine tools <ic«i i 

wi^T® c^ ^ f%^-«rrhm ^^rcet <h<^'® ^ c^ ■sric’i^ « 

'^rcst, 1%*f^ <h<i^'® ^ I lilt (Pif^ ^hKlw ■*!% 

^ ^ ^ ^ I H# ii| (Prf^ Wf ^ I 

^S’fPrt ^^TCiSt lil^?, hf^ (Prf^?, ^SFIT 
*ffeb|Pl's C^ C5rf»FT CWt *fl^ (OfS^), 

IS -^[1%^ ■*!% (Wh^ tfw) <lj<l^'® I 
■^hf CTt Wh?, tf^'lblRl'® 

(Plf^ ^ I '511^ lilt CTf^'IC<P 

tfw ^ ^ I ■^^IhT^'l^ 

(Plf^?, ^^f^iSt lil^?, IS 1^1^?, ■*|feb|R|M) 

C^ (Plf^ ^ I 4r?l £|C'®J<pla IS 

isin^*ft;^ lilt cift^ (Pil^ ©T'llfiht I <i'®>iFt 

151% 'S 

iii^ ^ wfs,*f ^ 

w w?T ^s-hpR ^ c^ 

(Plf^ Wf ^ NC (Neumerical 

Control) C^ (PrPhl 'llw ’iRlb'® I 



I&ifl : C®TW (;5jf»|J|' 





iiOc5> 

c^ c^if*HT;^ ^'aolPi'® 's ■*il^c>lRi'® ^ wf i c^ c^rf^'QTisTtT;^ 

i^#rf^ cgl^ wr 

^'SbilPl's m *ff^(Tipi'S m 

C^«t3 c^ 

^ 'SllT^?, C^ (Tl^P c^ 

prf5T4 c^ m 

■5. t£|Pr*M c^ 

P^wP^jpf m (NC) 

^C^M'Js m (CNC) 

£(sfl^ \5[o'*|>i^c^'a ■?iT5f Pco ^c«if 1 

i. C^ (Bed) 

c^ ^<p (Head Stock) 

^-PtUP (All gear type) 

'^. (Cone pully type) 

o. ^<p (Tail Stock) 

8. <p)IC'fl'ST (Carriage) 

■^TTl^ (Saddle) 

WtCSfR (Apron) 

■ 5 ft® (Cross Slide) 

(Compound Slide) 

Pa : C5jf»|^ Rpfj ^TPf 

^ C'tt^ (Tool post) 

(t. Pr® ^ (Lead Screw) t^®TTP i 
'b. C5^ Pr?rP (Quick Change Gear Box) 


H^ad Stock Too! Post Compound Rast 









^o.'S C®in afSfl^T : 

i. C^ (Bed): 

CTf*rCT^ CTf*fCT^ 
slWl'SrH^C's'f ^wr?I 
I T?!^ C«Tl^ lil't 

c^ c^if*fT;^f^ wl% 

C^ CTf*fCT^ 

iwsrR I c^ ^ 
c^'Js ^<p 1^1^° ’®T^ sflw cl^^si ^<p 


fM : C^ C^ 


■^*11^ 'SHT £W^ C^ C^ <J<^'s ^ I CW(- 
Fl^ C^ (Flat Bed) 

i%-CF5 (Inverted V-Beds) 
n. C^ (Gap Bed) 

c^ ^5^ (Head Stock): 

C^ -3^ Cg^ C^rf*fF(^ WsM 
^?,'*f I m cf;^ ’iTcf I c^ 

■3^-i£|^ '5tFF?t [ilCtJ 

<PW I Rwa 'S Ff'^ 2tFf^ ^^TtlF I 

Ff'^tf Fr4% i2|W*f WiFTf 

FTT I Ff”^ F5 

'BTf‘=tm I lilt triFiF wtwtn^m 

(Adaptar) FlFFlt ^ FiF C^i®F <PC«ia ¥tF, Flt^ 

(7#IF WfSFlFTl FIF I C^ ^ f^FSFTF F?"*! 

w _ w w_ _ fea : C5F ■*5'^ 

Ctf5, CFF Ctf5 IS triF 'AtSfIftIf wfi 

Fl^ FTCF I 

35f '•jt 2fFlF- 

F. CFlF "^ftF C^ ^F (Cone pully type) 

F. FF-f^tFlF "BftF ^F (All gear type) 









'S. ^5^ (Tail Stock): 

m ^ ‘'trcf 

^ (.>i^Nc4 

Wt^ cs^ (71%^ (Dead Center) 

1%»f^ I 's (Trrum 

‘=tl^-ii|^ wra c5^ ^ ’li^ I (TPi 

^“=1^ ^ c5^ CT 

C^fti^Tf Wl^^rc^Tf I 


<A'^ c5q (Trim? ‘=tf5t^ 

wi5^dT:^Tr i 

^?j»f %g «fn:^ 

ifl^o 1^ ^ 'S ■^JT® f^'35qc<P 

I '^■«t CW (71%^ 

WfS^rC^Tr^ I 



fea : uJ?,®! '*5<P 


8. <pj|(.'a'st (Carriage): 

(77t (Trf^ ^WC'St?) ^ 

^ I 1%!w I^w4*fw 

£R1W ’iQijMdf « Wf I 1^1 

■511^ 'jftTi-trra wrt^ ^ i c^ 

^?,'*fc^ 1^ i>«ili>«i wf 

^ I i^i#rf^ ^?,'»f i%oi ^i1^ i 

(Saddle) 

■«1.C’fl^ (Tool post) 

(Cross Slide) 

WlCSfH (Apron) 

C^ (Compound Rest) 

(t. ^ (Lead Screw): 

Pi'js ^ cist^ ^ I I^'Js ^ ■^tt^ru !^c?j 
m (Tlf^ C^ (Thread) ^ I C^ 

>i^?j Cfff^ f^l?lH ^l¥f (^ ^<P f^'asC'i'fl "^^^l 
Pi'Js ;^C<P ^'S= <p?if ^ I ^C®1 C^'Js ^<p f^'SJsila 
1%® ^i^'S I 



Ras^ 





Im : ^ns ^ 


9 it. 





^ ^ tfsff «fn;^ i%® ^ f & ^ ^srrr^s^ 



•b. C5st3 t’lTIt^ ^ (Quick change gear box): 

Wf^R<P C^ C5lf*fCT ^C<P?1 1^<P Rct> 

f^i¥r^ «tTc^ I i%^ i%^ c^ c^ri%?( i%w 
Rs'SfRw?) f^t¥l^ ^ ^ «rn:^ I f^5i>i^^c<)5 
’|Q<'®H ^ ^ ^ f^t¥l^ f*f^^ 

9f^ ^ ^ «nTR I ?ii% ^5Rpi# 

1^ ^ ^ iw *fTR^ R«tJl%s wf ^ I ^ 
c^ CTf*fCT •^R<p 1%?rR w R I 

1^W ^flR, '^m 'S 

1%® ^ ^ i^'feR 'SRJ 

’tlf^ff^ %rfR^ ■srfsijw c^ ^ ‘'tN' 

(5% f^RfR^ R1^ ^ I 


fM : %IH ^ 


^ 0.8 (Coolant) ^^R^ £|tiil®t^i|vs| 

^ ^<<<SC'S (Curting) ^ (Grinding) ^ 'S 

■SRiSiT W<R Wf ^ ^“=17:^ ^ £|Wr®RR (R 

£Rlfi RR^ RRf R?I, ^ I fRIt^ 'S-CJlf^ Rt'SRf RlR I 

i. Rt rIr® (Solid), (RRR 4RFl^ Rt^WR 

(Liquid): 

R. CRR Wf#R: (i) Rli^?,«RRR, (^) Rl^ CRR, ('S) gR%?I CRR 
R. RtiR WlfR: mR RIIr (Soli water) 

'S. Rrf%?I (Gasious): 

R. ©T'^tJ RM (Water vapour) 

R. Rli^ 2 R|R (Stream of water) 

R. RTCRR R1^ (Compressed air) 

R. ^rRr Wl^-WRTft^ RTTR (Carbon Di-oxide gas) 


(Application of Coolant): 

^ ^ 

'S ^ eTt^ I 

^ t(M^ 

I ^°S lilW ‘'#^ 

¥r^ ^ I 

'S. 'S CTf*fi^?, ’^■'trra^W'fl ^c«i 

“=5#^ ■5I^<^ <j<^'S ^ I 

8. 5'^>i-ii|^ ■*l'S='sf (Hardening) 'S 

CS’MTft?, 'Q'tNi% «J^Si 

^ I 

(t. 'Q (:^if*rt^<prrc^ 's ■s^su ‘^'s^ 

'Sn^ ^f«1TT^ ^ I 

'!>. ^ C^ ^%si^ I W$Ttf^ ^1^ SCSI'S 

«f^5i <P'flC'® ^fsTTl^ ^ I 

-$«r|jH^<| < 1 j< 1 ^|<| 

Wt^^^ff^nTsf (Alluminium): 

wi^[f5ii%rm «wfw ^ '^, tw (.^wifSiH cm ^sIM 

I 

f^t^ (Brass) : 

f^f^'s '©wfc^ ^ ^errf^'s c^ ^ -^li^ c^^ io% wil^ wil^ 

'slMf ‘'tf'STIt ¥r?I I 

’f. isHI^ (Cast Iron): 

¥Hlt 1^“^ I ^ -^tl^ ^ ‘'111% cm %nT;^ 

^ef f5‘'1W^ %»f C^ Tcs^ ^ 'S ^ 'S Sfl^ 

(edge) ^ l lilW^U '©WlC^ C^Tl^ C^rf^?, Wl I W "^¥1^ ^^TSTH 

%rl7:^ ‘'11% ^ ‘'ip®^ wt ^ i ^srsm wl i 

1w ^sil^is^tR'Sr'Js wc?H ^ 9m ^'s mM\ i 



Im : '9'!i)lc^'!i sK?rf^ CT'ia 






(Steel): 

cm, f5Rl¥N ^ (Lard) f5Rl¥H «r;?F[ 

%fn:^ ^sIM ‘^'s^ i % ^itt^ ^ 

^«i[^^?tR'ST\Js wc?Ff ^ fef c^ ^ ^ I 

58 . Wt (Zinc) : 

wr ‘=tii% I ^ ‘'tii^ ^ i%i 'Qi%c?i i%c^ ^ i 


^Tdst c^r;^ ^«ijU'G<i £|T;¥ps#?r®t ^‘=l§%f 

i£i^ ^ I f^uTc^ ^ m°s 

's. f^rrr^ 's ■srfsw;^ ■s^su ^<=\ 

<PW I 

8. lil'Bt ^51 'StPI'® W^ ■srfwf CW I 

(t. I 

'Ji. Wf ^5T5|^ 'S ■5|^<^ ^ST^IWt ^fTC^ I 


(Cutting Speed). «rt^‘il'sr (RPM),'fw (Feed): 

(Cutting Speed): 

c^rf*fCT 'a[''lTc^W'fl wj SCSI'S ’lc?j'C CT ^R>c'® ^ 'S'?rp^^ 

^d5QyM>ic4 «ii%^ ^ (Cs) ^ I 'STTt^^ ^ wc^ 

ct5H ^°s (Cutting Speed) ^ i 

«hMc^ m\ '^, w “=111% <£\'^ 1%^ m ^ 

^ ^ ^ I f^’dcs^ Wf 

sf'^rr^RT® I ^°s MPM (Meter per minute) ^ ^K 

i£|^ ^ : 

'St^ ‘=1§f^ (f^) X ^ (RPM) 


(Cs) 


iooo 



;r X ^ ) X (RPM) 


iooo 


(Cs) = 
(Cs) = 


^DN 

1000 

n:DN 

12 




1^[/f5rf^ (C^l^ ‘'1^) 


?tf!wf (Depth cut) 'A'^K 1w (Feed) ’#5rf<^ o^m\ «nw[ m 
^ ^ ^ I 


c 

(Cs) = —/= l^/f^ 

3V^ 

Cs = (l^/fsii^) 

= A <P'®W'fl (Area of Cut) 

= 1 w X ^ 

= ^ ■^v'^tTf (Constant), RR>f| hl^ C 'siN 1%^ 1%^ I 

C ‘^1'^ ■sTFl, -“fw -8V, (gt«|3-^i, irNt® C^-iV i 


^ 5 rl#f‘ii'sr (RPM): 

C^T^ Revolution per minute fsi^ ^ N Wf 

I C5ii%»t ^'s 'SHiPii c^if%*iTf^ sTPi ^^r®T <pw I ■*fi%^ l^>iic<i 

C^rfS^ <IJ<|i^'® ^ I C^ ■»f1% C^ I WP# 

c^ ^c<p ■*ff^ "^^tslept I PH'ajsi I c^ifS^ ^ i£i^ ?11% wFrc® 

^ ^ ^ I WNf*f]Wrc^ RPM 

^ I C^rc^Tf Ch'sm ^hf^lw RPM 

I 


^^-^lir RPM = (Cs) 


1000 

X- 

nD 


Cs'^?,f^D =I 





fw (Feed): 

wl^ 1^ '3iR>ii)=vj 

<PW tw (Feed) l mm/rev inch/rev Wf ■5;?I l mm 

<«1C'® Milimeter (I^RiI^'Sl^) 1^1^° rev = Revolution (■^‘^ ^li%) C^WIH i 

CT ^“=1^ i%»fwlt:^ t¥^ ^ i^ ^ ^ 

i. '*f1^ 'S 

or5r^<^ 's ■5r^<^ ■sfM 
's. c#® 'Q'tr^ 

8. ^^Iwwf 

(t. c^ ■sijlcGRylw^i 

'ti. ^ ^ ^ mm m\^ ^ c#f f^ 

^ I ^®t:^ ■ 51^'^ m ^ I 1w m 1w m^ i ^®f^ 

W’T^ '®l<l'=1^H Wf I 

■^Tf^lW tw Wf ■^- 

^ L 

1w =--=- 

Csim^^TO TxN 


CSlf^v — TxN 
L = STM'S 
R = Rpm 

C51^ C5ff^ f^’|vs|5^«1<^ >|'a<^'a| 

C^ C^tf^ ^ >|'s4's'|V^s14 <j<^|>l^^ 'a|<«1^H ^ W®Tmi^ : 

(i) C^^- 

(^) %iri^ wr 

(■«f) ’ffnrsTFt's wrsTFt c^tf^ ’TfS^ (Nm ¥r-«it 

(n) 

(’^i) c^if^ ¥1^ c^rc^Tf ■srf'^ ^ wf 

(®) c^tf^ ‘'#^ wt^ ^ ^ it-«lt 5H wl 



(■&)^ 1^ wf, ¥r^ i 

(^) ^5#^ '^rosf wf I 

(^) 1w 'S ^ ^ 'sj^Wlfil'® ■sfi^ I 

(^) Tj^ (M^ W^?, wt^ ^^rc^- 

(^) c5sl^ 'S c5sl^ f^<tiVjC'®f W Wf I 

(■«f) c5s1^ (Tf^ I 

(n)I 
(’^T) 'sICClwfD^ iw Cii^ ¥f^ ^ C^ ^ 

■'ttra 1^1^° 'S '5 r;s^j ■j^?,’^!^ ■??[ ^ I 

('s) ¥It;^ ck^ wf 

(^) p='i>i^ cefc^ ¥i^ 1%:^, ¥f'«rf; 

(^) ¥r^ f^4V|C'®f 'S -“fw ^ «HTHJ i%wl^ (Fixture) ^^tlTHt; 

(n) TFlt;^ ^<<I<SC4 1^ 'S -“fw ^ tfstr 'S ¥l^ ^5#C?I 

(’^T) ¥l^ ^[fel ^ ■JTf (MZ^ « i^’fw C^; 

(®) wi^ ciit:-«f 1^ ^ c^ w\^°s ‘^’-c^ -sTf ^ 

I 





T5[f% 

i. <|S1C'® #t C^T^? 

#f #f ■*fi% ■r;^ ? 

's. <i«ic'® #f c^Mm? 

8. ’olt^ifl'Sf <|S1C'® #f C^T^? 

fi-, #t #f i%Gi ? 

i. c^ (:^rl%?i^ ^ 

c^ c^rf*fT;j^ c^ ^ I 

'll. C«1^T C^rf*fCT ^ ^ ? 

8. C^-«t I 

(t. iw <|S1C'® #t ? i£|^ ^ I 
'!>. £W^'S ^ ^ ? 

i. m (:^rf*fT;j^ ^ 

•^eiji^ <ij<i^r^ wf ^ c^? ^? 

'S. f^, 'S tw-ii|^ £|Wl'ST^?l'®f 1% ^ I 

8. C^ C^ri%?( <p'ac'® #f #f ■3f®Wt ^ ^ I 

(t. #t #t R^c^5i ^iw 





C2f^ 2|f^ 

wrsjTf wrf^ '^rcsr 

^‘=i§%f I wi^, c^^, c^rfswi^, cm 

c»frsi^^, ¥r:^rr?ii^ 1%wi2ti%ii^, 

c^ 'Q oit^ii^f^ \»^ \s '3)[^>i-«rtifKc^ 

'S I <£\ cwcs 1^1^ 
'Q 

sfc^psH «i^[?rift \ ’Tfe’f c®fi^ 

W'STiH ^ ■sitwr^ '5 k:s^t c^ 

CSff^ Cil^STIt “=1^ >\<(.b(.M 'S^fim I 



‘'tfe’f ’tit^ ^ ^ ^m\- 


• m c^rf^ CT c^rcsTr (.^»'®w5i's 'Bjt’fm %t5 

• ’Tlt’f ’Tit’ll c^ Wl^ 

• iTf^ C'i'sum 

• ^/f^ Wf’f ■srf’f H'STTt^ 

• c^«t3 1w ¥r-«iH ^ 

• ’fit’f 'sji’f «fwsft<^ ’itt^ 

• 'SUTI^ 3T*f ’itwi^ wi^ ^ 












c¥iT?rr c'i'STit 

^ CT ‘=tfe‘^ C^s'sWtl 
^ ^f’fm ’fit’f wr ^ I 

W»r®ft<^ ‘=1TT5 ^ 'S1^ '5Tn:’i^ 

trr‘=iw5 ?ii^ I i£iw^ gjersil^ 'sjt'^, 

st^'Bjt’f's trf’f■jflw ’liilw I 

‘stfe’f wM" 'sfTc’i^ ’iti^ 

trf‘=tt^ trf’f wt ^ i "571“^ ' s^-^b 

trf‘=tt^ I 

C^rc^Tf ^ 

'Bjr‘=iT:^ £tw*f ^^iTc^rr 
¥r-«rr ^ i 

t%i%w ■siTC’f^ trf'^ <j<^:lw?l ^s^rc^f trf’f C^«t3 (Tap Wrench) 

wr ^ ^ -sk;^ I 

^hr^<Ts ‘%r5 ^ (.«'®w?i %& ^ ^ t%*f^ t%*f^ I 

‘hfe'h^ Ch¥H Wall thickness) ^ ^ ^ ^ Mt 

W®T « ^stlSrH^^lC^ ’!%’! C'i'STlH W^h 1%f%W CWl, 

c^, lii^rcTl, RRs^f^?, 1^, twifh ^^iw® ^ i wlwi (Gi) hT^ 

^ c^w %r5 ^ «rrc^ i mmn %r5 ^stm<T® m ^ ^ ’itt’f 

^hi^iw ^ ^ «rrc^ i 

c^rcsn '3 |R>Q's= ^«i wf CT ’Tfe'h^ (.^»'®w?i 

(21^ ^ 'Bji’i wi ^ I 



fea : 'SFRf 



cj.i.'S wit 

■'1115 ^'5O'® Wit (Die stock) <ij<i^f^ i cwwff^ Wft ^<P (Chaser 
die stock) ^ w^ wft ^<P (Bull die stock) w <icsi i wft ^c<p CT Wit <IJ<I^1^ ^ wt vs-S 
^oj»f I i£|ciTfl wft (Die set) <ic«i i wft ^c<p'fl wft, ^<P, 

^ wiwwrf^?, ^ I wfttiM ^ 'srf’f c^-«n «rrc^, cwi- i/s”, 's/v”, i/V’ w 

i^, io 1^, W\ tWlfh I 

iw^ 'hftti^ ^ltl& ^*^1^ ^*^1^ wft (7f5 <ij<i^f^ wf ^ i fsrf^ ioo fsrf^ 

‘hftc’f wft c^ ’iTfw ^ I ’Tltt:’! ’iTfw ^ ^ m 

^hi^fCTT I wt;q ^^ftc^ ^^f5m wfju m w^i 1%c»r^ wft ^ 

^ I i^itw c^fwl wft ‘hin?it ^ ^ I wf#t ^«Kt ijtf ^ '^hj 1%^ ^ w 

WfWSff^ 'Wf '^rf?T I C5Wf^ wft ^<P '^ffCW ©TM C^ ^ WH ©T'lJ i^|<paf ^tftW i^lt wft ^C<P5l Rct> 
^’ffchf «rrc^ I 

4CtJ4f5 hfC’f ’Tlt^’f '^ftc^ %tW ^ ^ I 

i. ‘hft’l wftiTf ‘hft’fc^ ipwic^ wf^ wf I 

‘h%’i 2f^ f^’i ^ wTf ^ «rrc^ wt gfwr^ wi i 

's. ■sffc’t wftt;^ wf I 

8. ^ c^ whi^ £r*f5rc^i^ wfju ^^rcwf^ ^srsm wft w ‘h%‘h ^ 

^[t<Rf^ (^!#^ cm) wf I 

a. wft “^fcw^ wi^ f^t;?f ck;^ wft sffc®^ "^^^f ^^ffcw 

wf^-h^ wfwwl^ ^ wft ^[1%ra ^fSH I 

W. %f5 ^'^C^ wftc^ £f«tw Whf^ff ^fmcs Wk’f ’'pew ^ I i£\ ^g ^8 wew ^ I 

°^. ^pfTifcw^ sfe^ff^'^^ 

V. 'sifeB^ «nwr wfe^ ’ffwirf -^rfe^ i 

<5. ^fw ^ c^ ^ wftew ^e%f ‘hf^'h c«tew c^ wc^ wrhtew ^ \ 





fka : 





’iji^ ^ trivia w#st ^ I 

C^ ■siU’f ^ ^ I C^rC^Tf ^ ^ ^ 

‘=tit‘'i^ 'st <ij<^:iw5i ^ I ^ 1%^ 1%c»f^ >i'®4'®f 

WfiiWl^ I 

i. CT ^ ^®n;^ ’Tit’f iw ^ i 

^ ■srrc’i^ wit 's tn^i wi i 

's. ^ wren wit Mt^n wnr, enn wite^ nten cwiwt f^nw nr wn cnen nr nrew 
(wwm %® wr©r nr nrew i 
8 . %r5witmnmr fH?il^'® wil^^^^«nr^ nenrn wr i 

G-. nrrenn nrn w^pnen ntenn ntew W\ cnew ioo 1nin nnt %r5 witr wnriw® ^nr 
'Ji. ^r^ witm nmr witew nnniw's ¥ren n^renr i 
^r^ witr enn ^ witew niwew ntn cneiw c^ we^ wmr i 









T5[f% -yrsf^^ S^ 

i. <i«ic'® #t C^Wt?I? 

'S. ‘IsiC'® c^Mt?i? 

8. CStf%?, "Sjt^ <|S1C'® #f C^T^ ? 

(t. wit's'Bjt’flw c^ 

'!>. CTf*fW ^ ^ %t5 ■^? 

i. ^ ^ Rc?J CSifw?, Wit ^1^'® ? 

RjfeC'® #t #t csfl^ C'l'sut ^? 

'S. ’Tlt^’f %r5^5T5^11 

8 . CStfWv, wft Sfsil'i'® <p'® £(^1^ 'S ^ ^ ? 

(t. ’Tlt^’f cefl^ i^ #t #t Wt ^ 

i. ^tltc^ ^tc'fl'fl %t5 <|J<|?5'® ^ Wl^ 1t^<^ Ilf'S I 

#1 #1 ■^'^f^c'® ■'titc^ c®fr®t cw'siit^? 

'S. (2|fw?, (715 <|S1C'® ^ C^WT?1 ? wft ^C<p'fl ^^f®T ^ ? 

8. trf’f wHTwf ^?.w:’f ^ I 

(t. wft wNTc^Tf ’fwfw ^^fft ^ I 

'ii. 'TftC’f ( 2 |w '^fSTiW #1 #1 >|'®4Wf '3|<|s1VH Wf £fGlT®H? 



<(»c5 M 


PiStwn5<^ 

i£i nwf^ ^ wr ^ i ?iw, (g^, 

w R^cvifD^ £fl^ ^ Piijfii'® ^ «rrc^ I 

^st 3 HCT 13 ^ twsTH, g«rr- 

i. ■*ff^ (Pneumatic power Transmission system) 

ii. ^^(^lRl<P ■*!% (Hydraulic power Transmission system) 



f>ic^w ■^‘=1^ ct twl^f « f>ic^vj -^m 

^ ^ ^ ^ t^’f: 

i. c^rfs^ ^tliw 

c^rfs^ ^rt% (g^ f>ic^vi 

's. gt ii)=tjcgc^ gitsg m tfgig cgf^ (gg m) 1 
8. ^gg^gtgig gjg^ ^ ggc^tgg 1 

(t. w[ gjg^ 1 g 1 %S g%t «iwfegg fniSwfDg cgfBg 1 
gt%g gjg^ c^ csfg cgi%gg cwffgwg 1 
°^. c^FliW?,'^rc®T <ij<ig'® PiiSwfD^ gjtgtg 1 
V. fniSwfD^ gjig 1 
< 5 . (7TO I 

io. PiiScvjf^4 I 

ii. fHiSwfD^ Qc^»fI5?,gjr5ng I 








<^t5M ^«f^t 

fFT^m fHijfii'® wf?s*f^ t^wc<^ srr?]^ 
W 's)Hj>i< ’i^R>c's^ 

f>ic^vj -5^ I 

i£|1^ i£| W^Tf CT, 1%^1^ 

wl^iw 'Sl^ (Valve) ^ ^ 

R9«R>ic 4 wf% 

I 

sfsfR %nw^ ^m\ 


PNEUMATIC 
Compc«is*or SYSTEMS 



: R!ScvirD4 f>ic55vi 


^ ^stsi^ ^ I 

1w ‘^il^ Pi5wla<p •'iwf% c«rc^ ^ 

PiC^C'St?) ’^fSH wt*\w\ 

c#f ^rrc^ I «H]f^ f>ic^w 

Pica'S! ^'s ’#Ri ■^Tf I 


Hydraulic Cylinder 



Filter Pump 


Pa : f>ic55vi 


Pi^Scvin;<^ <1 J(:^M Ph-jhJcw <ij<i^'a f^l^ 2|^ (Valve): 

I^w<P'PlTPf <PC^Pf 'sl^ (Directional control valve) 

’i^PiC's £jT% ^’f^i t%?]m<^ RiW 4 *PTPf 'si^ wf ^ i 

£|T% £|T^ ^-C#f WI^ ^ ^ C^ ^ ^ (ON) T 

W (OFF) iwlt^ P>(|M^ ^ I 

<ii<i<l< R»w<^*Fim M v»|«»iv»w e-^’f^’f^Ttn,'?i«lt- 

^^=^50^ v»I^ (Spool Valve) 

ClfSrP 'sFFs (Rotary Valve) 

(Popet Valve) 






’TIrsi'C ’o[^wcl5'Js 'sl^ (Pilot Operated Valve) 

(Directional Valve) 

'sleTC®^ 'Spr® <RjC'® 

■^rl^slTip® ^ I (A) 

'^PspT C’TfS' 1 1^1^ ^«1 

c^tfS" 3 ^ I 

2 <£\'^ ^«i «nw I 

^ W '^, 

C®# 2 C®# 3 ^«1 fss ^ I C’TI^ 

3 Wl^'Siim 1^4® ^ I 

i£|«rc^ wrtwf £f«tw f>IC^CV| £|w»f csrc^ 

SlVPt <PW I 



fM : «Pn» 


’*1. c^fsift^l^ 

^ ^ ^ 

(Rotating) ^ ^ ^fTC^ I 

’f. v»|e^v» 

‘^‘=1^ ^m\ 

'si^ '^n ^ «n^ I 

wf esprit c^tfS" 1 f^c^v) 

C’lfS' 2 ■SKistT 

«tTC^ ■^Tf I ^ 

C^ppf I^R^ £R1^ 

wf ^ I 


Steering 

Column 



Rack Piston Pinion 


IM : 


07001 HoaSlufTWorks 









Pilot 

pressure 


Circuit 1 Circuit 2 




d n^y n 


J 


Pilot 

pressun 


^=HVEZ]=^ 


fea : Pi<pl5 





Pi!B(:vin5<^ <^(:daiw <ij<i^i<i 

(Pneumatic lift system) <IJ<I^IW5l Cii-^niJTf 

^m\ I Tf ^ 1 

Piv5(.»in>«p ■*(f%J ■’Tststei^T 'Q f^W®f (Pneumatic power system): 

■»ff^ ’I'qifsC'® 

WRt 

^ I 9m 

f^ £|W»f ^ I 

esprit C£W^ RRi<p v»|s^ 

I'lCtj wf ^ I <p>jc2|>ic'fl 

^ ‘'tm 9^9 

^ wf ^ 1 ^ '■ 

RPl'sIra W^rf ^ |Fl'$IJ^c?j*M (flaxtuation) ^C'^'S 

I 

Pii5cviri;<^ <iJ(:^M <ij<i^(i<i 

^stPT^ l^’f- 

i. wf 1 

'^Pni^ Hi; <i«ic«i| ■r;^ i 
'S. «htht WC’W I 

8. wr*w^ I 

(t. fN^ ^ I « ewpf® H5}st I 















i. 

ft c^wm? 


f>IC^vj v»l^-i£|^ ^'Q I 


i. Pl^WfD^ [^C^W<1 £fOn^ (.'i|=i£|>l^il#t #t? 





^\^\m 

i.i £|(.ill'st^?l 

-'Sli^l^'^Tl1%‘=tl^, o.o(t 

- «rl^ 

-1^^ 

i.^aitiiist^ii 'sU'TW^ 

- ■srft^ 

i.'S 'Slt'^ >2t^®t 

- '^111%'^ 1w 1^ 1^ ■srf’fI 

- ^^jrtf’fTc^ ‘^’ m lw wf's I 

- ^ ^ i£|t5 Iffvs I 

- ^»i 1%I^ c«fc^ wl^ ^ I 



fea: «if%ra '^Tif^’fn;^ ic^ 'Si^'f 

ii.8 l[C»f^ R>'aC<l<l 'sit’f St^'t 

- t^Fflt^ 1W ^ 'STf’f 1^ Wi ^r^TlW ^ I 

- ifi^ ^ ^ 1w ‘^’ wiTP^ ^ ^ 'wrt[‘'tt¥(;^ ^[c»f^ % c^ c^ w ^ I 

- «li%l^ (?^ «1%5f cwT ^ri^ ^ I 




i'So 



- ^!Ti¥C¥^ c?f5 ^«Kt c^rc^Tf >ivj'®si i 

- i£|^^ ^ ¥'3^ >|cl5<1 '3('»J'3C'fl £fC^ Wf'S 'S 'srf^ ^ I 

- ^ali%I^ '^Tli%‘'trc^ 1^ CWI^ C»f^ Sfl^ C'i'S¥f^ cWf'S I 

- ‘^’ c^ f^ «n^ I ‘^’ cg^ 1%5f cwrg ^rt^ 

c«tT?^ I 

- «li%lg -^r^Fr^rcg ^gtsg ^ cgwc^ wlw «n^ 

■gw cgcsg e^ sri^ ctlt gt i 

- ^ ^ 1w ^^irPr’rtg^ egg ^ wrg i 

- ^»l1%lg «t%5f cwT ’fi^ ^ I 



i.'b vsiR'gig gsTtf^T’rm gjg^ltg '3ig«i^«^: 

- 'sli^lg ^^irPf’freg ‘^’ egg ^ ewig ^^fg 1w wige<^ wfi^ gr eg iw 
g^flgtg^^j^^ i 

- g%gg gtg we^ wrfg’flg gig wTfggig ‘^’ ^^ig ^ 'sgr^^legg ggtgfg eg%g 
g%gg ggt^gig ge^ geg i 

- % V eg 'sgl^Pfegg gleg ^gg geg V eg %g %g ^ gN’ggTeg geg i 

- gig 4gegg ggg ^ ¥rg gegteg ‘^’ egeg gf gig egfiieg ggg grgeg geg i 

- WM gw gf grg ^gegeg gtg 4gg ggf gleg gr i 

- gjggirgg ggg egg gw gro gf gig egf^ g^gig geg geg i 







'Si 


- (c^®, o-^g- f^) 




- Wl^vflPl^ ^o W\ c?ft^ 'srft^ ^ I 


^.'5 ■SIt’f 'SK't 

- 'S¥l^^%5T^ 'sft’f ■srlt^ 1^ 

^ ^'S I 

- o-^g- Wi ^^Cii)=|fDv|'|l ^ I 

- '5i%ig?l15fSTc^ C¥f^ Wf^ I^^Tf ^ £|W^ WI^ ^ vs wHi%^ 

- ■5|%i5^lf^-'i|'^ ‘o’ iTfn ‘o’ liTC^ 

:JTlT:«f f^l^ 1^ ^ ^ I 

- ‘o’ tiTC^ ‘o’ iif^ fsi^ ^ -srfeSJlfsittT;^ 

liffU I 

- wl^ ^ I^r:^ ^\tcM ^ ‘'tiT?# 1%a ^ ^=niKl^ ^rrto m 

‘o’ iifn WR I 

- m C^rf*f^ % 'S "511^?,^ I 

- "611^?, C»fw 'STTl^^^fCT^ ^ ^tm -STfeg^lfsT^ WW ■Slt’f £tw1% '^Tf'S I 

- -sn^iflJifsfBT^i^ f^ ^ ?ii%^ wN%^ c^ wi^ c^ srm 

^o W\ ’litsrf'^ #1^ ^ I 



fM : '5lf5CiS=lfsf6H 





- ^^cii)=l!^l5lW5i wN%^ 's wf's I ^ 

f$lw^ ^ ^ ^11%^ wrc® wrc® ^'Q I 

- C^ltST^ ^'Q £twr®f% TIT'S I 

- ^Cl>u5 '5It'S¥r®T ^C «1 ^<jlc'® '>lI^<P ^C?jC^ I ^ ^51^ Re?] 

- 'S ^tTCM litn ^ ^ I 




- CT Rt ^ <j<^N<ti|TR T5f]ts#^ 'S 'STTlr^f^lTTR 

- RR^IWlTR (JH CRC^ ’fro RT RI^ (.>l[iiC4 R«Rl^^ ^ I 

- RRcR WI'® RTR RRT RTR RT I 

- RfW C»IW RIrrR RPI iw RlTRI TsfRRT (RCT (case) R?R^<^ 


<P?lC's RR I 







'^sfrin 

>iKH»ij 'srr’tt%‘f5f 

's.i £|(.?il'st^?i '5rar'*ttf^ 

- ^ -STfe^^lfsT^ (C^®, o-^g- fsffsF) 

- Wl^vilfH4 ^o W\ ^ c?t% ■srft^ ¥1^ ^ I 

'S.'S ■sit’f st^'t 

- 'S¥t^^fCT^ ■srf'^ wf 

■sn^ ^'s I 

- o-^g- fsffsF <£\-^ ^^Cii)=lf^vit^ Mt^ ^ I 

- ■srfegJlfsfBTra w^ wrc^ ^ ^ siw^ wl^ ^ ■5i1%tg;i15fSH-i£i'^ vs wHi%^ 

- ■5i%ig;lf5fBH-vil'^ ’trcM C'B^Tsf ‘o’ f^Twi^ ‘o’ §1%'® 

fsi^ps 1% ^ ^ ^ I 

- ‘o’ tiIt:^ ‘o’ iTf^ fer w ^ c^fwf 

lip [5 I 

- ■iTf ’ttcM ^ ‘=tM^ %g ^ ^'’'UKi^ ^rrte wn?f- %?! fra 

‘o’ ra ^ I 

- 'S'?rp^>ic<p c^ c^rf*fw^ ■5t^ vs 1%f^>jc'®f ctt^ ^ i 

- era 'S¥l^^%5T^ wR ^\m ^^ciip|f^i?i^ ^ ■srf’f ^'s i 

- ^^ciiplf^UNlUii f^ ^ ^ ’^[fra era ^^rfra wpt e^ sfm 

^o Wi ‘'#5rr<^ -#1^ ^ I 

II II 



fM : ^ Tflt® ^^Cia=lfv|l?ra 








- ^^Cii)=l!^l5|W5l WW!%^ 'S Wf'S I A'^ ^ 

fstw^ ^ ^ ^1%^® wrc® wrc® ^'Q I 

- C^rfST^ ^'Q A'^°s £|wr®f% 1^'S I 

- ^Cl>u5 ^ ^ Wr'S¥r®f ^C«1 ^<jlc'® ^C?jC^ I ^ ^51^ Re?] 

- 'S ?tTCM litn W -sTfes^lfsT^m §i%?,^-«t ^ I 



- CT '5i%is:if5fBTc^ ^ ^ wHi%^ ^s nm 

- <j<^l'fl<p|csi C^ CTC^fC® ■'ITO ■^Tf C>l[ilC<P WA ^ I 

- WM ■sit’f Wf ^ I 

- ^ c»fw ‘=itt^ iw ^^tem (case) 

<^•51 O'® ^ I 





'Q WsT «(#T 


i'SG- 


S.i ■srKtsrK 'Q 

- ^!Tf^ STf’f 'S ^ 

- s^r^Tfs^ -SUN:^ 

- c^^/’^nrKt^ 


- CT ^ ’^°'*f^C«llC'® ^ "3^?;^ *2t1<pc< (7i^ ^?,'*f'Ql%^ 'srf^ ^ ^ I 

C'S'sW'fl 



- CT ^ ^ ^ «rr^ c^ ^ ‘=#^ ^ I 

- :Fft7;sfI 

- set’ll ^HC^slW ^[C»f^ I 

- >ll^4«rc^ 'Q ^ ilfvs I 


8.8i[»r^’fn?n 

- '5mH(::^C'=i5i 1w wfc® ^rlM wl^ ^ i 

- ‘=iit^ esm c^ 

^ c^ c^ mt's's ^ ^5 #wIt;^ 1^;^ 1% ^ ’ifNn ^ i 








8.<t^ : 

- 1%''#^ ^ c«rc^ c^ wr^ I 

- I*f "fTC^ ^ 1%“=#^ ^ ^“=1^ 

I 

- CSfCT^ ^!Tl^jW I*f C^THt 'S ^iT^ I <£\-US ^[C»f^ C^t(^ ^ ^ -^Tf I 

S.'Ij •'ift^'Wt : 

- wTc^ ■^Tt^ ■3T'^‘*'fc¥ 1^rf%^ ■ 5 ,'s I 

- ■SUKC^ ^ I 

- ^[C»f^ sfl^ C^ 'a|R>R' 6 = ^rc’f ^ ^ - 5 ^ (Tliw ¥[■«( I 







'Q n**^^! ^'sf'i 


fi-.i slciilst^ii 'stHTstN 'Q 

- ■srf’f's 

- i%-'^prr^ 

- wi'Js'stic^<'=i c^«t3/4Rw*M tn¥r3f 
- cwf f^ 

.7Tlt¥'¥% 


tpr "wt 

- *fTr?F^ 1%^ ^ ^ f^ c^ i 

- ^!T5r?I ^fTl^P^ '51t«rm f^ ^ ^ I tfMC^ CWI I 

- ^ ¥it^ c-«rH i 

- ‘=pTt^ ^ *fn^ c«rc^ c^ ^ ^ i 



fM: ^ <;•« fM: ^ c«im 



(t.'O ■*|j|<p(.'i5 ¥ff^ 

- *01^ wren 1nt%w w's cn ¥i% ni^ w^pift ¥ii^ wr wene:^ i 

- ¥itni^ ^nteni^ wren ¥i% nf5i^ nit^ i ■^rfne® enn cwrent winlt's wrr cnen nr nrew 
"wr inf%w I 













- ' 5 ^ ^ ot^Ti^iiw^ ^ «ri^ ^ ^ cwri^ ^ '?Fi%f 1w 

■?l1%’^rl^ I 

- -^li^ i^^wr ^“=1^ ^ ?ni^ wr^rrc^ '^«rr^ 

^'S I 


fi’.S ^Ip|C<P eTt’IIC'll 

- ‘=a1^ CT ■stTC’I^ % «riT;^ ^ ■sit’fc^ ^ ^ C^ (bore) I lilt C^TC^ lil'^ 

'5^ ^ ^ «rrc^ I <£m ^ i%-isa (Key way) i 

- ^ fsiiw “^[pR:^ *fir?p^ ^'s I 

- i^jrsfi^ <j<^iw5i *fTf^-iii^ '^«rr^ ^'s i £R;?riwc^^- sitr;^ i 

- i£\-^ -s# titt Ilf'S (^^fti5 '^) I 

-f^ «riwf ^ 4f^w*M tfRiT^ iw '^■«f 



fea : TTf© CR'S-m fM : PR Rf^tlM 




C*fKI^ ■'fWf «(#T 


ii'Sc 5 > 


- RCs 1 <p 15 <P 1 ^ 

- %ff^ 

- C^«t3, %f 

- 

- (71^ ^ f^ 

- fbC'ST'=i 

- 

- 'sc?jfe° (71^ I (wf¥/^iTr^) 

- C^l# '^'S¥f C^ Wl^TC^ ^ CSUSi '^'STIt 

^®r c^ % c«rc^ c^ ^ I njt(M ^rtwi ^ 

^ c^ ^ c-«Mr I 

- ^©r C^TC^ ^?,'*f ■iTf «nwf (71%^ WlTTSp® WT^TlTr® 

C-^Mf^ I 

- ^‘=1^;^ c-«M 'm^ ^ ^ ^©t c^ iii'$i3i<^i5<i wf ^ ^©t 

c^/3^iw %f iii'$i3i<^i5<i Mi^ wf ^ I 

\jj.\S '^!gt C^1%/3^lT5 C^ "Wt : 

- C^/3^n;©^ ^©t (71^ ’rf«t3 ^ wr^ C^ (centre) 

^ ^ ^1#^ ■>Tf'S I 

- #l^/c^rc^ ■sTlr:'^ I^'=iRi? iw ^ %[ (7rf*f^ ^srf^jw ^Tt^ 

1 ^ ^ I 

- ^5#^ iii'$i3i<^i5<i %g ^'s <£\-^^. -sn^rm 'Bji’f c^«t3 (ti^ ^ i 

- i^i'$i3l<^i5<iw w ’^liw 1 ^‘'l#® ’^'s I t^-'ift^ ^ ’Tw 

«n^ I ^©t I 

- v^Tirsp® nc?r^ fk®t^ ’Tf^tst:^ c^^rrcsTf #fSH wrc® wrc® 

I 

- ^©t C^TC^ 13 ^ ’TM ^ 'Sl^f « trt¥t^/^’'lTl^ I 


gn7rtw%r Tra''5tt1%: 



Im : C«1M1 





i8o 


csrM wst 


‘\.ii 'QTrr^f^ 2|^ ^ : 

- ^ ^ (^0Xil(2■0 

■«f^ -srlt^ (MS) C?f 5 ^'S I 

“=5^^ (TfiwT'^ I 

- 'Sf¥T Cttt5¥ ¥!¥ ¥t 

¥t ^ I 

- CtttS¥ i%¥l¥t ^C'® io ¥T¥ Rc?) [^«1 

^ 'S 1W (TflWr C¥¥t I 



Pi<lH 

i¥¥lK¥¥ ^ 1%^ 1¥¥?I'QM RmM|¥ Wl¥- 

- 'S'?rr#^iw^ 

- C¥ 'S’C¥l%?, <P'flC'® ¥J¥ ^®T¥ £t^l¥ 

- CSfl^ C^ S1¥CT¥ ^ 

- C^ ^ (i^l^f/^) 

- C¥f^ 'S'?It¥RlT7i¥ C^fBt ^Csi<P(5r® ‘^¥?, ^ ¥nT71¥ ^C«1<P(5r® 

R<Im <P?1C'® ¥C< I 


1%5¥ cBl^ R'aiR's 


'STTf^RlPra 

(f^) 

^W¥(Sl'is 

¥^C<)-G 

(^Tf^) 

C^t'^'ST 

'STIt^RlPra 

(f^) 


¥^C<)^ 

■=3^ 

(^Tf^) 

C^t'^'ST 

¥Tt¥ 

(M¥) 

(c«f%) 

¥Tt¥ (t^) 

(c«f%) 

o.b- 

o.Vi.'ij 

^o 

i(? 

io.o 

<1.0 

iOo 

iS> 

i.'b 

0.0 

oo 

i(? 

i^.o 


iOo 

^o 

O.o 

8.0 

0)0 

is 

i(?.o 

1.1 

i(?o 


'b.o 

a.o 

iio 

iV 

io>.0 

'b.o 

iS>(? 






^(?.8 

'b.o 

^i(? 



- ^W^CSlC'Js^l ¥TT¥ ^ ¥f^ ^ C¥t^1^P^ ^ f¥C¥ 

^W^CglC'Js?) ¥rr¥ ‘^f'S^t ¥l¥ I 








‘\.'S 'Q tvsU'^'St M\b-\ ^ : 

:j#^ 's -sriw^ 's^;?ii%^ ‘^'S'm ^ '©^^4 1%^ i 

i%i‘=lT:<^ sff‘=1©M RMMf ^- 

- 'S'?lt#^fCT^ 

- 'S’rai%?, ■'liipM 

- ^C'=i4cBlC'Js5i ^ I ^ 1%cw 1%^ i 

^ '^rc^'s W (?#f £fC¥r®H I 

- RMWf Wf 

- wf 




<^.8 'QTlT#fI?r^%t^^’ttI?rt : 

- ^C'=i4(5I'Jsc 4 grrc® ’ffwf^ 

- 'st;?i1%^ ^w^cSI'Jsc^ ’rfwl^ sTfc^ 's sflw 

I <£m §^ C’TNl^ ^ I 

- CT c^rc^Tf £frc^ wr ■^nr:^ i 



fM : 'SlT^PtlTf 




- wl¥ ^c«i4c3t^ ^ i 

- wi¥ c^ ¥r-«rr ^ W^ ie-o W\ "bi^ i 

‘\.'b 'QTlT^f^ 'Qi:?ff%^ >|*^j|<)J<l«t 

- m £|Wr®H ^5#^ Wl¥ 'sIM i%®, 'sIM C‘'lt^^t*H I 1%CB^ £f^ 

- ■sttc^ wf i%iw i2fc¥r®H ^ 1 %cb^ 

c^rra c^ I 

- ‘=#^ ^ I ‘'15^ iPJt^ 'S f^BTcsn 

^ I ^'S^J'SJiC^ 'SIUH 5H Wf ^ I R?JW (TflWf ¥R 'S’GI^ >l"i^ ^ I 

b'.'^ 'Q(.il‘® 'Q '^5^ : 

- «W ^ 'S’ra^ 1%® (TTlWf ^C?jC^ 1% 

- i£p[B^'s= 'S’ra^ I 

- C^'^'81% c5>o° c^<^ ^ 

- ^c'® 

- 'QZ^ W5f ^ ^ 

- 'Si;?!^ ctBH “'lUf^ ^ 

-1%®^ wsjrn^ 1% ■?n ^ (ma 1^ ^ I 





'^«crT?r 

’flt’t ■JflWf’t Wl^ W»T «(#T 


i8'S 


b-.i ’Tlt’f ’iRfb^o : 

’ffe’f cff'sin^ ^?,wr^wft wf?,'*f ’nt’f 1^° wr ^ 

‘=#b?i%^’f- 

- 'w:^, 1^, w^, RRsSfSi?, 1^, 

tff^, t^®Tli^ I I 

b".^'^W^lFo 'Q f»i‘f|l>*1 : 

- 

- ’fit’f 

- Cb^ (C^rf^t ■'tfe'^ 

-'STum^H 

- i2fC¥lW% ‘'ttt’f t^° 

- ‘'tit’f sfTc® c^ ^) 

-1^^ c^’f 

- 

- Wrf I 

- (2rc® ’fit ^ ^ W^ICSTI^ ’f^ ^’fc^ ^eKt (21® ^F[ (t® ^’fl'S I 

- c’ft^'s ^’Hf'fl c^r;® ’Rc^ I 


b-.® •>il^<p 

- ’ffe’l^ sflM (2lf®^ W^°^\ 'w:^ ^’fl's iR^?, *1% ®IJT ^ ^n® 

^•511 O'® 'S iitt Ilf'S I 





i88 




- ’Tlt’f wlwl^ >iwd?5i "51^ ^'Q i c^«t3 

I 

- ‘'tit’f >iwd?5i ^s^Tsk;^ "51^ TTf^s i 

- liJoiMf, ^'Sjtf^ R»n5s?f'8p|C<P ■'tfe'^ W I 

- ISHJ ijl^ ■pfl^^f c^s|3^ i£|^ (2|^ « «HJ1^ (Ring 

end) "51^ Tit'S i 


fM : mm ’flt’f ’T?.T?Itn 

\r.8 <p|c'st<i >|»|?| •>i'a<P'a| 

- ^T»?I (2(^5^ (Condition) ‘'ifNnI 

- ‘'tit’f TTOf ofMCT® (217;^ “stn;^ I 

- w'suH (21^ ^ ■^Tt ^ I tr^iwt 1%i^^^Ttf^ 

"Bt^ (2(5 -sTg ^ ‘'ttC^ I 

- (2|C'(S'fl lil'SR ^'STTf C?H >IC<Pcl5<l tsR;^ 'S 'sHTl^ C^sTlli ^s5*f^ 

WJ ^ I 

- '3|R>R'6= "Bt^ (2 rB c^rcT® ‘=tTc^ I 








siKIWi ’llt’t ■JflWf’t Wl^ W®T «[#T 

S».i. ’Tlt’f M\b-\ : 

- ‘stit’f (f^ii%i%, ?ni^) 

- ’fit’f (c^, f^i^, wt^^5ii%r5f, ^ptt, cipt%m wiwr ’fit’f) "TII^ 

fifsit^ ‘'ttt’f ^ I 

- ’Tli^ >i5i<5ilc^'5i ■srf't iA", 'S/S", i/8",i i/V', ■^”, 's", 8" 

^c?j I 

- ■srf’f RwHf I 

Pi<lH 

- ■^R'st W^prtf ■'lAc'^ R<Im I ■'11%^ '%T5 '^fSH ©T'lj CT >i<psi 

liWl^ ^ 

- 

- 'S'Uim^ 

- i^ii%?,I 

c& A 'ol^t'^ 'a||'i5<p|c»ll 

- >ic4cC5i tiiw^ wci# ‘=#5n<^ ■sit^rm f^i^ ^ i 

- ■srcsu ^ «rl^'s I f5t%^ OT 'sfe^ ‘^’ c«fc^ w ^fTc^ i 

A 
B 

d 






fea : wnsiSfpSw^ f^poira?'SR^ 





ss..'s 

- ^ iff's I wtwr^Sw^ 9fs\^ ‘A’ ^?,'*f1^ ^'s I <£\-^ ’ii%5ft’f^ 

i2R;¥lW% ^^■«1T11^ ‘B’ C?lt5^ ‘O’ fsRt'S | 

- ^!Tlt®T C^ ^ ‘A’ £fC¥|TSf% ■SIU’I^ ‘B’ f^i^ ‘O’ 

tttc^ ^'TTsrKr wtwm ^ i^rc^ nc^ c^-«f c^ ^ i 

- ^ i£|^ *1^ 'S >lf^4v»rC^ ^ I 

- wi'Js'Sfif>i5^ Piv»iw5i cwp (7#!#^ ‘'tit’f wtwi^c^ ^ t^wrc^ wnwr 
<^•51 O'® ■'ITC^ I 

C&.8 CSl^ %t^ 

- ■'tfe'^ CT (2r® ^ (7i^ ^^II^?, C^ST;^ I^Wf'S I 

- ‘=tfe‘% CW ^C'*'=1W m C^-«f Wit ^sTlsiTiJ^ Wl”^ 1W WH 

■^'S I wit WIBt;^ 'SIT'T ^ W^ ^'®S1C<P ■^pTCW ^ I 

- ’IR^N^jc'®! tiictj ( 2 fw ^^|6t f'ic<p "pcfl WH i 

c>.<t ■’itt^ '’TSBT t'®«1 "Wl 

- Wlt-‘^l'^'5^^5#lltw^¥l^<2t^^^ 

- wlt-i^i'^ twsTl^ ^[i^jT^, cw c^nf^ ^rm, ^^rlwl^ cw^, cw^ 

'®)C?j«1 £|C¥l^ Wl ^ I 

- ‘'tfe’f "^1^ ^STsra wit 'S ^W?lt ^ ^ IBp ^ I 

’1X15 CWC® C^ ’flC^ ’IJI5 ^ ^ ^ I wltC^ ^ 'S f^ffB^ 11^ W^XT CW^ 

Wft I 



fea : (2p5 ■^t^ ’TO C^ stM’f 






c&.'Jj (2^5 '’TSRT 'Q Pi^-spef : 

- ^ ^ ^ 1W (2t^'QM ‘=#¥1^ ^ I 

- C^ ‘'ifWf^ f^ (21^ WfS^'S I £f«fCT 4C?J4l^ 

- ■sTT’f ’ifNn ^ I lilt ■srf’f >ic4cl35i iSFU wc# ^ 

■^'sm I 

Ss..'^ >|'a<^'a| 

- cm ^ I 

- ■“fwir:^ i»ltc^ wfs^is I 

- ’rfe‘=i^ cwF (TT^^ ’tit^sr:^ ’rfe‘=i^ «t^[?nft wiwi^ ^ i 

- 'S^ ^JTftSf ^ ^5T5in £f«fCT 'S^ ^!TltW nc^ ^5#^ ^!Tt%iSf^ Wit WtWSfl^ 





i8V 


C5rf^-'£|^ >lKHi|J W®T WT 

io.i. £|c?ll'St^?| '^rar'^lFo 'Q : 

- C^lf^ 

- (71^ 'S ¥l^ i% 

- 

- C^?, ^'S ^ 

- 

io.^ alciilst^ii '^?i£K 

- '^(2- fi-o fsrf^ s^[Yf i£|^^'a (TflWf W •Tf'S I ■flC'Js'fl C¥t%° <^51 O'® 

I 

io.'S <p|<|< 1 ® &|(.<P 'Q '*l'8»'o|(.<1 '»!l'i5<P|(.*ll 

- ^ ^ I 

- c^flwr i^^Tf ^ c?tt5 ^5T5iw®t ‘'ifNn ^ i 

- tw «nwf c^-«f ^!cfm (Tfiwr '^'s i 

- m c^rf*fCT^ CWP (7#li%^’^ % I 

- -^-1% w R>Hf5c4 c^ c«rc^ c^ w^rruiTTf ¥rc^ 

■SI^SIT £|W»f ’fTC^ I 

- film ^o Wi ’Tw c^-«t ^ ¥1 t;^ i%^ ¥1^-1% f^ ^^''<i<§n5w 

I 

- «Wf 'S ^ ^c^l'fl Wpl° Wt^ W) sfl^ ’BTC^ ^ 1^1^° '5^ sfl^ 

(?5i% c'i'S¥r^ I 

io.8 ^ Rl5c<P 

- C^ C¥t^?, C^ ¥1%?, ^ ^'S I wl¥ C¥C^ ¥t¥ 1¥T;^ | 

- I Cet^^TsTtW"^ I 

- 1^ ¥f¥ I C-«l¥H ¥[¥2;^ ^ C¥, C¥¥ Cm (71^ 

iil¥ ¥C2J^C<P C^ ^ I C¥¥ ^ ¥¥l¥¥ «r¥^ W¥r¥l¥ 

C^Plv <P'flC«1 f^¥ (Pip) ¥tC¥ I 

- 1¥^ ¥f^<P^»rC¥ ^ I 

- C^I^ ^¥f^Wl¥¥ I 





i8^5> 



- ^ Ry5<1 (Tf^H ^ <PC'fl CT >ICI>'®'i ^'S I 

- (71^ ’rf'S'?lH ^ c5^ ^ ’IC^C'G'Js C®f5 (Tf^ I 

- ^ ^ c®^ (.>i*ClW5i cWr® I 

- ^ 1%cS^ « c®® c>i^lW5i ^ ^ wlwl^ ^ I 

- i£i^^c®® (.>i^lW5i csf^ '^°-(t° I 

- |sTC‘=t^ I 

- 'sICClwfD^ ®HT iw 9f^ (Tit ^ I 


io.(t (Tpf^?> : 

- (Tp^f^ C3#5rf’f ’ifNn ^ I 

- i2fc¥l®fCT (TfS^rf’f ^ I 

- ^ CWf ^ I 

- fs’f ^ '©^ ^ ^W'Stw ^ wlr;^ i 

- W ®FU 'aicClw[D<p tw ^ I 

- (Tlf^®!^^ i£|^^'5fS:lX5f ^l^C'® RpC® Wpl° ^ I 

- c<pc*ja5i ¥f¥ ^ ^ I 

- c^ c^ iipvihc?j I 

- ^ ^ (.>I^IW5l ■sTTC^ ^-(71%^ ^ I 

- (Trf^ <PC'fl (Tpf^v, 1^® I 

io.® (7pf%?>-‘^^'’TSRT © Ji\a<p\a| sj^el 

- CWf^ C^ ^ 

- (7i¥^ W 

- Iff® 

- >il^<pv»rc^ ^^<=\ ^ 

- ^m*tf^ (7#!^ ^^^ 

- >l'®<P®f oKsl^H ^ '^tUS (7f^^ ^nW?, i^f%^ 

- ^ wTw^ >il^<p®rc^ ^ 

- ■Slt’f (7Pt%^^5T^'^ I 





i<2-o 


C5rf^-i£|^ >1KICHJ W»T WT 

s|t?rtw%r 

- 

(7W (Tf^rf^v ”51^ 'S ’51^-1% 

- CWt^ 

- Ctl^ 'S C^ I 

- 

- ^'s ^ c5l^r^ 

- C^ (7#!^ 

£|(.?ll'st^?l <p|4<1® 

"^TlTTl^ ^oo fsrf^ «Wt (TflWf W •Tf'S | ■flC'Js'fl ^^^(2- 

i'Ji W\ '^TtTTl^ C?l% ^ I 

- tw «nwf wihRjw^i ^“=1^ c^-«f wr^ (tim ^'q i 

<p|<f<1® (7lf*ftiT (7lf^?^®t 

- m (7rf*fCT^ (7F7P (7i^^ ' 5 \^ I 

- -^-1^ ^ R>HfDc4 c«rc^ ip;^ wi^ w 

■SRiS^T Sim ’11^ I 

- (7^ %f '^^ c5^ ^ I 

- (?^%fe[(7I%4W fic^s w I 

t^Rlw 44r® Rmwi 44:4 ^- 

- 4r^W WI4I4 'S 

- 4l4W4rf^ 

- 4r4w S|^ 

^Bli^?, ^C«151 £141^ 







■«f. C^ C^ ^'S I i£|?t ^ C«fC^ wlw I 

R“RRf° ©T»l) (TTfSf ^ ^ I 

- C''^^ 

- f^f5^ >i!^4'®It:^' ^ I 

- I 

- ^ c’fn:^ ^ « c^i^ ^5#wiw wfS^'s I 

^ Ru5<1 CT^T^ C^ C^rf*fCT^ ^BT5 <PW (7f R^C?j ^Ct>'®»1 ^'S I 

- (Tf^ ’Tf'S^I^ ^ c5^ ^ ’IC^C^'Js CW (71%;^ '^'S 

'?K^ C^ “iTf I (?#f «f1W[ 5«lRcC ^ ^ I 

- c^l^rc^ (7f5 ^ I ^sTlt^ c^l^rc^ tffvs I 

- i£|^ ^ C^ C>I^IW5l c^rc^ 'S°-G-° 

RwP^® ^ I 

- 1w '5tc^ ^ roHf5c4 c^ c^rc^ <£m wR (tr ^rricr yrc^ 

■STCS^T £|w»f ‘=trc^ I 

- (71%^ ^ ’ICiJ'Gw J5>o° C^<^ W^ Ck^ 

^<<<§C4 ^ I i^iRR (TTiwr ^ 1k5^ ■srtwf -^rrsk^ ^ 

^ R'5c<P •51®«1>IR ^^<<SC<P Wf'S I ^ sIWiTR ^fTC^ ^®TR ^ ^ 

1k5^ “=1^ (71%^ WTC^ I 

- (71^ wf rr I 

- 'sjdJlwfD^ iwRR^^ I 




f§3| : 'iSR 'tfsfl 'S ^if^?. 







•flC'JS'fl S'»?J Wpl?, 'S (7p5t^ I^Rl?, ^ I 

- «ri^ I 

- (t W\ ^ ^ Tit'S I C#^ ^ ^ 

- TJTf^K^ ‘=ifNn ^ I 

- SfC¥lTSfCT '5n^Ciit=lf^'5lW5l TJTf^IW ‘'ifNn ^ I 

- tw -sri^ciit^lf^iJl^ c«lw ■srf’f '?rN ■stw i 

- 'sidJicvif^^ iw Wf^^. ^ ^ I 

owf's 'w wT^ w) sfiTs ytc^ 'ii^° £fr® 

■^■'ifS’ cii'siit '^tr I 



fea : ■srfl^iSTlfsf&lra? ■’Tl^tW 'SR'f 


'’TSBT '8 : 

fw >I^H'»|C< CTf'SlIt ■^'flWC^I Tit^ ■^TlW I 

- Tarred ■srf’f ’ffNn ^ i 

- Tjj^|T^ ■srf’f ^ I 

- ^ (7i%li%^ tjto :j#^ ^ RmmI^ wrs^ I 

- f^trr^ sfc^itn it-«f I 


'S ^^1^ I 

- I 

- TJ#^^ 'S¥I^^ tfst 

- TJ#^ (7f5 ^ 

- t^^TTT^ Sfe^r^T^ 

- '?Fi% -sTfeg^r^m wnrN ^ i 

- TJ^lf^ I 


R“RRf° '^it^ (71^ I 






CSTPf C5(PK-<£|^ >l|<!,Ui|j C^’f ^STSfiT 

sitiiist^ii '5rar'*’ftf^ 

C^ CTf^ 

- cw 

■ 51 ^- 1 % 

- Ctf5 'S C^ ^ I 

- 

- "Bii^?, ^'s ^ 

- C^ (7#!^ 

£|c?ll'St^?| <p|4<1® 

'S‘\ ^oo eWt (Tflwr W •Tf'S I ■flC'Js'fl ioo fsrf^ ^1W 

'So fsrf^ ^<1<I'®T 'H<2‘ ^o RR ^^TlTTf (7^^ <P<1C'® I 

- tw «nwf wihRjw^i c^-«f (TTiwf ^ ■^tT's i 

i^.'s <p|4<i'Sc<p '»! l^<p|(.*il 

- Wi ^<<i'sw ¥It;^ (m^ "Bf^ iff's i 

wPi° ^ 'S c>i*Br^ ^ I 

- ^ sfl^ (Tp^f?, 'S ^ I 

cB^ 'n5<p f^'asc®! Q5^ (Tf^H ■'l^f'S <<^<1 sflw Wl'B<pf'S i 

- "Blt^ Ilf'S I 

i^.8 ^«lRl5 ^ C'^’ltlT^ •>lf^<P'»|c<1 '*1 l^<p|(.*ll 

- ^ I 

- I 




ig-8 CWlfe[-^ 

- ^5#wtT;^ wfS^'s i 

^ Ru5<1 GT^T^ C^ C^rf*fCT^ ^BT5 <PW (7f R^C?j ^Ct>'®»1 ^'S I 

- (7#!^ ’Tf'STrl^ ^ c5^ ^ ’IC^C'C'Js C^ (Tf^ 

'©^'^ C^ ^ ^ I (?#f «nw[ 5 '=iRci5 ^ ^ I 

- ^ (7f5 ^ I ^!Tlt® ‘=1 <%It:^ "Bt^ wt© i 

- i£\-^ ^ cw (7i%rc^ ’fc?r^ c«rc^ ©o-g-o c^<^ ’^llw ^ir;^ 

Rc^fP^® ^ I 

- C>I*BIC<1<1 I 



- -^-1% -^rc^ ©f P)h[Bc4 c ^ c«rc^ w w# w^rrunTf ¥rc^ 

■SRiS^T WTT® ‘'trc^ I 

- (7i%I^ ‘=1C?J*Bw 5500 twjsf ^ ck^ 1^ 

^ I (TTiwr ^ ^ PtB^ -sriwf ^«rr^5r«iw ^ 

^ P'Bc<P 1^^ •5)’«1>l^ ^^<<SC<P Wf© I ^ sTWfC^ ^fTC^ ^ 

PtB^ ‘=lT??r^ (71^WTC^ I 

- (Ti^^'^rm I 

- ^!#^'5itc’f'Bii^?,'^^'sidJlwfB^ I 

i^.g- 'srt^'^ (7^'^ Ji"vi»j<p<jcf 

- ^ %?I © ^ ^ ^sTfSTl^ C^ ¥1^ ^5T^4 c?ft^ "BlW^ ^ 

©o pfp[ ^^TlTTf ^ Ilf'S I 







- ■Slt’f ^ I 



- csm ^ ^ ^sTfSTl^ ^ ^ 'Sf^ ^ 41^ 0^ HQ: W\ t^rW ^o W\ 

^ 'S RpRR?, Ilf'S I 

- -sii^igjifsfSH ^ ■srf’f i 

- 'ST<c<p ^ Wf^ I 

'’TSRf 'Q f^ft^®t 

?tf^° ^5Jf® 1^'Js >I^H'»|C< W'STIt ■^'ac^c'>1 ilf^ ■'ITO '^rfc^ I 

- ^¥¥{ wren ntn nlNn i 

- ^sj^iwfe^ -sTW 4^n -sifteisnf^ nmi^ i 

- ^ (7#rl%^-'^i^ wsnr wf^ RwHln wN i 

- fwrf^ nenrn ■ 51 ^ wn 1 











^(t'b 




\s|Pl<p| 


^ I 


1%!%S ‘'#5rf^>f I 

’litsrf’f I 


'll I 1%c^ C£nt5^ (M^ ■srf’f w®t I 

8 I £tii^ -5^^ I 

a \ ^'si%tit?,c^ I 

'ji I ^ (^ c^ I 

<^ I [ip[D^-i£|^ ^^r®T I 

V I iwsnt ’Tit’f ^ I 

<5 I ■^Tf^lW Wp|° I 

10 I C^ ■^Tl^lW Ctt^ Wf I 

11 I c^ Wf I 

I f^ (m c^rf*fT;^^ ^iTl^jw) I 

i's I (c^ c^rf*f^ ■^Tl'^lw) I 

i8 I wl¥ I 

I ^ ©TC^J'C I 

i'ji I wl¥ ^sTf^lw wc?r^ i 

iH I ^ ^srr^jw 1^ I 

iv I wt¥ ^sTf^lw wc?r^ i 


ic5> I ■^Tt'^lW l>'5C8t>K I 



t%st?r’iw 


sn^*tT 


C’tW (Gauge): 

^^‘=trfw ^ ^ 'STf’f %n^ ■sRisu wtc^ i% ■^Tf ^ cg-«n^ 

‘=#g^ C#^ CT C5f^°s wr ^ ^ I 

"Bsttc^ ■sriwr, '5Tt^‘=i^ ^ c^?, £ft^ ^wtf^ %f% 

i^#rf^ ^ wr I 

i. ■^H-t^if^ 





fM : fe : 


i. g»^-Rifii'5 1^ ^c?j *?rrc^ I c^r^R- 
(^) (screw pitch gauge) 

(^) 1%^ (Filler gauge) 

(^) c'CRic^lf^ (Telescopic gauge) 
l’^) c^ (Hole gauge) 

(®) c^iwlR (Radious gauge) 

(■&) wtw^ (Angle gauge) 

(^) (71^ (Centre gauge) 

(W) "SjlRt^ (Taper gauge) 





w i cw- 

(^) ?ft^ (Plug gauge) 

(^) 1%?, (Ring gauge) 

(^) (Snap gauge) 

(’^l) (Caliper gauge) 

(®) (Length gauge) 




NOGO 


Ir^ . 













IMMM 


fea : #?. 




> 1 




ffea : C=T?,«t 



i. 






'S. 



8. 

Wt¥N 









(t. 

W\°^ ■*fTr^ ^R5C4I5<1 






H. 

cCRic^tf^ 



V. 

1^ 'S Ht^ 'SiiH 



<5. 

'SWi 



io. 

c^ %a^ ^ ipf c^ 



ii. 








i'S. 




i8. 

l^’t 



i5-. 

wn:^ 



i'Ji. 

c^ 







iV. 




iJ®. 

9^ 




W 


9k 


n. 





' 5 . 

l^’f Cn®T 


i.'s f^sil<i 

ijl^ ■sriwf ^ #1^ ^ ■srf’fm <ij<i^'® ^ i <£\^ i£i^ ^ 





fea : f^P^ 





i'iio 


i.8 

^ '5'S^ ■STf’f, 13 ^ CWI^ #17;^ ■STf’f ^JTf^jW C^ 

Wf I ^ ’tlNn Wf I c^rfs^^tliw 

^ (7f5 Siwr®#?! I C’lw^ ^ i£|^ ^ I nw 

1 %^ C^fSi W^'Q^ i%S ¥17:^ f>i3c«1'fl ^ froi Wf ^ ^ C3^ (strip 

or Blade) I csiC'Js<i wl5<P ^'^R>C'® 0.08 o.'So CfC® 0.08 

o.oV, o.io, o.ii(2-, o.'^o 'S o.'So 'STlC^ BR’'® I CSIC'JS'fl 'STf^^Tt^ Wf 

#11^ w®T £iw»f I £tl^ ^ ^rrc^ i c^i7?n # 1 ^ ^ 

^Uf'n i£i^ ■srf’f 9\us ^ # 1 ^ w^[5rR ^ c^ ^ 1 (ji cg-^sB^ ^dRiw 

sim (tR ^ Tfl^rilw '5rf‘=it ■srt’f ^ RmB'® ^ 1 ^I’f (?#f ^ 
^jrrcef c^ 's >iviflc4 # 17 ;^ ■stI’I wi ^ 1 




fea: st'fiR 


C’t^ (Screw pitch gauge) 

^ f^ ^ I ^dRlw i%-wl^iw ^ Rf5 ^ B1%5rR (tpi) 

£t% tR3tr® ‘%it: 5^ wf I ^dT^lw c^rwf 'Wl?,'c*f^ « 

‘%It: 5^ ’#5it<^ MNn ^ ^ 1% ^ I ’Tt^ 1w ^ 

(2t^ « ■srf’f ^f^pnlt £t1%B ^ c^ ^ I cgr;^ ^ 1% TPI 

wf «rrc^ 11%-wi^iw %iwi^ c^f^ (bsw) w g-g-° c^ <bo° wi 

*2tW I 










i.'Is ^C’lt'St*! 

lilt w ‘^1'^ cf® 1w ^ W\ ■sttc'^ c^ ^ “'lltsrf'^ MNn wf 

■3^ ■^Tf I (2|W^ wl5<P C2tw^ 1%^ i%^ ^ f^ Wf ^ I 

(^ ^ ^ ^ (21^ ^ ^ Wtc^ I 

^ i£lt %T5 TPI-12 WTH^ i 

C^l^ (2f^ ^ CS^ ■STf’f i^<% Wf ^ ■srf’f ^t^pTfC^ I ^ f^ 

<S1C'® %t5 ^tPC<l'®T '3('iJ %|CM ^ fsrf^ I lilWM CT (2|C'Js<1 f^ 

<P?1C'® ^ ■^SjIWf^ 'a)^«irft Wl^^lR<P'»IC< C3^ Rc?J CEfC® Wf ^ I i^l 

(2f cs'^sl^ fsf^n® f^ c^lwt #1^ ^ ^rrc^ cgr;^ f^ (2 |t;®^ 1% 

I 



fea : ^ C'tTIiSf? ■’TRlWT CSl^ ^ift^ 







CT C^t(^ ^ ^ ^ (.^S'SW?) f^ ■srf’f (Thread 

per ineh) 1^*% Wf ^ <ic«l l RRsti ©r^ij 1%^ ^ f^ C^ 

Wf I ^ f^ (Hardend steel) 'sfTC^ C^tC©t 

c2|t:^ (t(t° c^ ^o° ^ «nw I lilt W-qM ’Tlwn 

>|V|-slCtl I ’n's>I^C^ li)^ C^Cm f^f^ (2|% #5 ^ ‘hMl’Tlf^ 

iji^ f^Pif^Urc^) %® wsfht ^rrc^ i 

^ £i®nf% 

CT (^rciB^ 1% i^<# ^ ^ ^ %iwi^ of^[?rtfl ^ 1% Mi^ ^ wi^wiPi4«rc^ 

lil^^St Rc?l (2rCiB^ <PW «1'stJ <p'fl(l'® CSI'Jsla'fl %s (2|c'©'fl >ll^<pi»lc< 

I^Csi '®C<5 CT, R'llO'l >|1^<P ^?|R I '31'IJ Cfi5 Rc?l CSfCiB^ '^'hh <PW ^C<5 

IS c^u5^ 1^1%^ c^rc^Tf #1^ -^Tt ^ wiMt ^ wlCT I CT cs^ ■*f^ 

(7f cgw^ ^ c^-«n ^^-^Utt ^ (2tt:^ f^ I 


i.'t C’tW^r^ -qj'q^lw'a '^rsRl'S '^?,'^'t; 

C^tSf i£|i^5t 'hfwl^ 'S ‘hlw^ I ^®lt (R^ >lf^<pi»lc<l <IJ<I^R Wf ^ ci>i[')c<p 1tc*R 
SIW^SR I ^ lilW^h ^hlWf «RW1 Wf wit I 

i. 'Q WT <IJ<l^r^ Wf ^ C*IC^'5 R3‘'S 

^ I ^ W^lWlC^ C^^IW WR WIRN (MZ^ ^ ^ (71%^ 1tc»R ^W®t 

WsT^ W^i® I 


■srf’f CTISW C^lTW #Sr'QM i»lT7rNTR CWRi^ ^ I %©t C^IW WTf Rl hlW 

twf (tr:^ «nw[ ■srrc’R Wiw^u ^ ^s tTw ^ ^ i 

IS. SRTW WR C^ITW ^5#^ w»f]t WRC^ ^ I 

8. w®R ’litsrf’f IS ’tltif^ wr® ^ ^«il^'=i ^ I 

(t. W^lWRTI C^RHl WR WTl Rl ■sjiwr “hTO C^iSfSt (7R 'hi ^ W ^ WT 

it^ritwiR c’Rs# ■5dt¥R:^st^ c^ Rf S^st ■srrftt:?! ^ i 

iti. c^-qm hiw ^isinT;^ ^^sw sr<t^ «fw i ^ c^©t>i\^c<r 

^©“-iso” (7f ^’fSTlWR W Wt Stwiw I 

h. w^lc^ ’lltsrRi’R i%1% ^ ^srftwl '^iMt wf sfonw i 





i. <|S1C'® #f C^T^? 

's. 1%^ (Tit© «rrc^ ? 

8. ^ f^ C^ f^ ^ ? 

(t. 1©f^i^ (TPI) (:^wm? 

■yrsf^^gf^ 

'S. 1%f^ C^'ST>I^C^5l ^ (Tl-«1 I 

8 . 

(t. BSW's (n^ c^tc^ w w? 

i. 1%^ c^csf^^ I 
WiM <IJ<l^'® C^'St>I^C^<1 -sTTsT (T[-«f I 
'S. ^ 1% C^tCSf^ 1w<^ Ilf'S I 

8. <IJ<l^:IC5l5l ^sTsra #t #t '3|<l'=1^H Wf 

(t. 1©f^i«rft (TPI) w'® #t (:^1^ 





^ ■srf'^ ’ft'S¥t^ ^ c^f wr ^ -srfes^ifsfSH ■srcscr 

yf 

'alHJ'sVl I ^sTt^IW i o.ooi") 

y' 

i W\ °-°^ ^) ^ I 

■sn^iS^lfsr&f^ ^!Tf^IW ^ ^ ^«It^ O.ooi ^ o.ooi W\ ^ ■Slt’f ‘^'sm I ^»li%t^ 

■sTi^is^ifsrSTra ^ ^ mt^ io ^ «rrc^ f^rwi^ 

’tlTiM ^5>1 ^ tiTC^ ^JWN I 

ANVIL SPINDLE SPINDLE LOCK SLEEVE THIMBLE RACHET 



fea : ■srflxigJlfsfSH 


V| I^t.ii»|fwi3 n<|<| ^ 

CT ■sn^ciit’if^'crc^ «nwi ^®iw ^»i1%i^ -sri^ciit^il^iJi^ ^ i v»ii%i^ 

■srfeis^lf^, 'sli^l^ ^h>(R'Js ■5i%igTf^^ i -srl^ig^lfsfSH ^ ■srrc'^ 
y' y' 

7— ^ o.oooi" (^m 7— o.ooi 1^if5[ w®m-5rf‘^ CT'S¥f'^ i 

iooo iooo 

'Sli^l^ ■sTfesTf^trc^ 'sTf^I^ ^ ^ CWI^ ^sTSTlWrc^ 

c^-«n^ iTf’tflw ^ «rrc^ i cwi^ cwrc^ c^-«rr « c^ 

^sTTsrKr ^‘'ira ^^rsTs^rc^ iol^ ^ <£1^^ «ii%t^ c^ ^rrc^ 

cwi^ (5> m\^ I (?^ 's cwi^ TTf^ « i%»1% 

^»f1%i^ 'srfegTf^trc^ cwi cwi^ m ■srrc^i^ ^ft#^ Wf 


(Vc) : 

: 

= — = 0.025" 

40 

CWI^ 25 ■STN CWT^ = 0.025 " 

cwi^ 1 ^ i£i^ -srij^ = = 0.001" 

25 

CWT^ 9 W"STN =0.001 x 9 = 0.009 " 

<£\^ cwr^ 10 

:. v»l1%|^ CWl^ 1 -sitiT = — = 0.009 

10 

.-. = f^ cwi^ i '5rN-^»rf%I^ ■srN 

.-. Vc = 0.001 - 0.0009 = 0.0001” ^ ^IWI^ i 

£(sfR cwr^1 ^^1^= 0.001 

CWI^ 50 W CWT^ 1 = 0.5 W\ 

cwT^ 1 ■sn^^ = — = 0.01 

50 

cwi^ 9= 0.01 X 9 = 0.09 
a1^ 'sii^t^ cwi^ io 

:. v»ii%t^ cwi^ i -sn^ = = 0.0009" W\ 

10 



scale 


fea: «if%ra ’fi^ 





cwi^ '5Tl^-'»Ii%l^ cwT^ i 

:. Vc=0.001-0.0009=0.000r' W\, ^ <£\'^ i 

^.vs ai|'^(.<ii»lf^'i5|'a-‘il'^ 2|«p|'a(.«in 

’fftsrf’f ^ £|^ 

(^) 'STfeg^lfsi^ (Ordinary Micrometer) 

(^^f) (Vernier Mierometer) 

c^ 1%f '^rtw^ ■sRistT §^?, ct'siti^ i 

'5rl^Ciit=ll^'5l?lC4 ■511^Cii}^|f^l?t^ ^ I 

■srfeg^ll^fsi^ io wf 

i. ^^cii}=ll^'5|^ (Out-side Micrometer) 

'srfeg^lfsfSH (In-side Micrometer) 

'S. 'srfes^lfsf^l^ (Depth Micrometer) 

8. ^ (2t^ ■sTfes^lfsi^ (Screw thread Micrometer) 

(t. C3^ "51^^ ■srfeiS^lfsi^ (Blade type Micrometer) 

<b. 'srfes^lfsi^ (Tube Micrometer) 

(\ %5T^ ■srfes^lfsfBH (Disc Micrometer) 

V. c^«t3 'srfeiS^lfsfSH (Bench Micrometer) 

<5. ^f^c<pi5<i (Indicator Micrometer) 

io. (Digital Micrometer) 

^.8 2t^ wRt<il»llwt5|Wg 

wl^ 's it?, (Ring) 

’fltsTf’f wf ^ I 

ANVIL SPINDLE SPINDLE LOCK SLEEVE THIMBLE RACHET 



fea : ofi^ Tfit® ^^Cia=livii?l? 








^K (Ring) 

^ t^®jlf^ ‘=#5rf’f wf ^ I 


^!TI^ -srfeg^ll^^ ^ £t^- 

‘^’ Rit’f 'Sit’f ^ -sifes^lfsfSH I 



Cv5’f«f Wl^C.icfvi'BN 

■sTTsf ^^Cii)=l!^l?ll I %g^ niiwf, £ff1% -STfes^lfsitl^ C^’f^f, 

c^iTisr^ ^sTf^iw ‘'iftsrf’f wf ^ I ‘'#5itc’i^ wi^ ’|R<i'®h%t w wf ^ i 

wf c^ c«f^ ^ i%a^ ewer's ill ■srfegjifsf^m ‘'#5rf‘^ 1w i 

’Tt^ Wf ^ WN C^ ^ f^ ^^Cii}=|!^lJ|W5l l^’lft^ 



fea : 




lilt I ’Tl^ 

■sr:^ I ’Tf^Nr wN%^ 1%’ c^rl^r^ 






(Conical) wf ■5:?l 'srfes^li^fStc^ ^sTf^jW 'bo° 1%’ %r5'S 

C^ Wf I 



%s : ^-(21^ ^ntcignt^itra 


8. wRt<i)»llWl3N 

Sri'S 1w ■^utrr ■5X1^ «1W?1 nitwf« ■srl’l sf^<^ 

i%c»r^ ^’iwl^ i ■srl’i sr^<^ c#i^ ■six;^ i 



(t. 1^ wRt<i)»llwi3N 

‘^’1 ■srfeg^lf^'s ^ I i^ ^ #1'^ ^ 1^ 

wr I ^srm<^ -srfesjif^ ^ i£i^^ wh1%^ 's 

GWI^ WlfR>C'® ^^Cii}=|l^l?rc^ WN%^ ^^WlWN l 1W ^^Cii}=lf^iJ|W5l 

'suHI^si f^'ajC'iti ■^xrc*^ ^^wrc^ (Vertical) i 








.t n t t. 





CPf-^lr:^ C#*M I ‘ilt C^, 1^1^ 

vs wN%^ £|t® iw ^ ¥l^iw Wlff^C'® Wf I ’Tt^ f^, ’Tt^ 

wl#?i gr:^ ^ 1%c»f^ i ct 

-sTf^cs^if^ ‘=#5rrc‘=i^ ^ ^ ■srrc'^ ^rrc^ ■srf'^ 

■5rl^Cii}=l!^i?t^ wt ^ I 


n 


I 



l-m ifb 

1-4 U4 

3- » W 
1-x b4(^ 

4- it 4tb 
J- 4 

T-i rr& 

Ifi IMli 

1 Mafti 
I 11^4 
i iiii 
-f 44T4 
» 

II BTIS 
U Mb 
Lft MiTS 


Starrett 


1 Hit 
p HM 
fr \t*X 

1 im 

* 4*U 
11 MM 
1« 4M1 

U Itu 

IT Hia 
If MH 

M ^14* 

>S MIS 
IT H 4 M 

14 ««U 





^ ^ WflWf I WRl^ ^ 'srf^ 










b-. '^RsWU*! v||'^C.ii»|fwi3|<| 

<£\ w ■sr;^ 'srT’f c#»M Iw^n^ i 1%*r^ 

(?^ «n^ ’fi^ ^ MNn wr i c^iwt 1^if^ ■srf’f 
MNn ■srf’f (7f5 ^ 'stti^Piw ■srf’f ■srf’f w ^ ^ c#f 

wrc^^ wNt ^Rjc^U?) (?^ c^rc^ ^ I ■sTfeifi^lfsT^m c^ O.OOl W\ 
c^ 0.001 W\ ■sTTc’i^ ^5#wf '^TTbit wr I 





i£it ^sTt^jw 0.001 W\ ‘'#5rf‘5>f i 'sirMi^ 

^^ifBlfe ■srfWf 1w?f %w w-^rr i ^®i% i 




I ^ 'srfsuw 1%ra<^ ^ iwf c^ i «hh^ 

■srfes^itrc^ -siwit I c^\^ Ik’f ^ ■5i%iSJif5f5m 1w<^ wr ^ i 

C^MSf- i : ON/OFF: ■*fi% ^«t3m ^ Wf ^ I 

C^^®Ff- : IN/MM: ^ l^Rll^Ul^ ^ I 

c^t^- 'll : ZERO : WrUTC^ O’ C^ Wt^ I 

C^t^- 8 : HOLD: CWlWt 'STf’f ^ <IJ<I^'® I 



fM: ^ffesnl^itra 


^.(f-Wl^t<^^I^Wl3|t^l^l ^I<HR| : 

% -j# 's ^ -^tfw i%i% ^ -srfes^lf^ I ■s# % c^-«f ^sTfsiTi^^ ^ 

^•fllHf ^ 1%f^ I i^i 

(Lead) ^ ^ (2|^ w i ■5rfesJ|1^f5l^ 

^ I eftc^ I i£|t ^ £f% 

8o 1%»^ ^rrc^ I w[ ^swl^ = 0.025" I c^tHW^ (?^ 

1%»w 11w ^ 2lf^ c^TT'^n;^ 1 ’Tt^ c^rtm;^ M^lwrc^ 

i^<lt^0.025" i^gwf?,fsl^ cwi^ 1 = 0.001" i 

wl^ i£i^ t%3^ I 401^ wl^ 10 §1%^ wf I §1%^ 

£|% 1 w^'srl^ = 0.025x4=0.1" i 
‘=#5|tC‘% c^^- 
f5i%^ £t1%^- 0.01" I 

£f1% ^ = o.o^g-" I 

£f1% W = o.ooi" I 











to 

« 


—lililiMlnitililililiiiiiii 


0 

t 


cii-«itwr wf 

CWI^ ■srf’f 

CWT^ 'S '^TN 

CWI^ ■Slt'^ 


= '!> o.i^o.'ijoo'' 

= 'll ©.©‘H<2‘" 

— ©.©©^— ©.©^V' 


V||'^C.il»|fv|l3U<ia ^??*r : 

WI^ ^!Tl^ -STl^a^lfsf^-a^ 

i. C^ (Frame) 

^ ^ CWm Wl^ I ‘^1'^ G^ GW-^fG^ 'sIGH^Uf t°G^ 

‘U’-^^l^ I ^°G*f^ ^vG*f PH'a5«1 ■pTfGWf <PC'fl 

I G^® «Gwi^ ^ ’ft^ts wt «rrG^ i 

(Anvil) 

G^G^ ^ sriG® ^^rfWlG^ WI^ «nG^ l ^ ■stTG’I^ ■sffeg^ltlG^ wN%^ 

’|Q<'®hg^W I wN%g^ 1^ Wf ^ i 

vs f3as^^ (Spindle) 

■srfeis^ll^i^lG^ I wN%g^ ’TIg^ gwi^ 

-pTsit^ I ^C'flcsi'fl G®^ iaG?i wftPT I G*r^ stig^ i%f ^?G*f %1® ^^fst 

eriG^ I £|i% ^G® 8©1^ ^ £|t® I^RiI^UIG^ ‘%1® «nG^ I 'Q ^ajlG^ 

«rwTi wiG^ ’'pTG^ efiG^ I ^?g^ 

I 

8. ■^itG^ (Barrel or Sleeve) 

^^TlG^ 1^ G^G^ ^^lfl®lG^ I ^^TlG^G^ G®®G^ ^ eflG^ I 

“^twf G^-«rr c^g^^ ^ «nG^ i g®^ ^Tt% 

(Datum line) GW^ G^ ^ i 








ffea : Tflt® ’5f?.'*f 

(t. •ajiao's (Ratchet stop) 

^\m -srti^^ wr «rrc^ i 
vs '^tc^ ^rc’f ’litsfTc’i^ ’Ti^ ^5#wrc^ CT'sm 
^ “=# CT'STit I vs ^rrc^ ^airoots^ ■srrwf 

wf%1w '51^ £fC¥fC^ CW I 

■b. (Locking Nut) 

c^rc^Tf “=# ^ ■sit’f wn^|tr^ ■srf’f ’|R<I'®h ^ 

^ P=^^-v£|^ wrlwf ^vjf^<jsvs|^ (Lock) wf ^ I 

■srfes^lf^ vii^ ^'s stw^ w I ‘^1'^ ‘'1§M sft^tfsiwlT;^ c^ i 

1w 'll’ c^-vii^ ^ ■srfegsfsrsn;^ ^5i#rs ■sit’f's 

srrc^ i£i^?, ^JTrcef ■srfegjif^'stG^ «rfG^ i cw- 

vs wN ^ %»'s <£\-^ ^?,-^ errc^ I wH ’TN' 

«fn;^ I ’'pG^ wr^#^ « fps^-vii^ ■sfSjRff #1^ ^-cPf wf '^rm i 
■SItG’f v£|Gi^ sTf%°-?# ■srf’f (TtvSTIt ^ I 














v5[f% -yrsf^^ 

i. ^^cii}=if^^ #t c^wm? 

^h>iR'Js -sri^ciit^if^lJt^ w £t^ 's #t #t? 

's. '5rl^Cii)=l!^'5lW5i £t1% w iTf^ wr^? 

(t. '5I1^Cii)=lf^l5|W5l ^ Wtc^ I 

■yrsf^^sf^ 

i. ^^Cii)=l!^l?IW5i # #t? 

C^ arse's ^ 

'S. ^ C^ '5n^Cii}=l!^lJlW5l ^sTt^IW ft ■srf’Tf ^? 

8. '»r^¥t^ -sn^Ciit^lf^lJlW^I f«fW[ C^ W iTf^ ^ 

g-. 's -srl^ciit^if^iJiw^i w ’ft#^#t ft? 

■5ri^cii)=i!^wf ^ ? 

vs. i£|^ -srl^Ciit^lf^lJlW^I fM 1^1^ iTf'S I 

8. <|j<I^IW5l '^m ^ '3|<I'=1^H wf ^? 



'j'sla ’STMTlrr 


's.i c^ 

^ c^iwt wm w^ wr ■5:?i i 

0.0^ W\ I lilt W C^-WI^ (Lay out) iTf^ "SKt^ Watt'S Wf ^ I ‘W’)%% 

ii|^ ^»l1%t^ '^Trf%‘'tl^ ii|^ ■*f^ IS ^ 1%i%^ (Base) C^ 

ciy«ft:® ‘'TfisTn 2rr?i (Tit w^t i i»ii%i^ '^jil%’fm-iii^ l%5f cwrc^ 

iif^rrftis IS c^cst^ 1^ iii^ «rn;^ I ■srf’f c#»M 

tf^ IS fsrf^ifsitm «rrc^ i tf^ ■sttc’I^ ^ o.ooi" ^ ■srf’f « 

o.oi t^ifsf ^ ■srf’f wf ^5^ I c^i^ ■srf’f 1w o-^oo W\ 

“Stw ■sit’f Wf I 


'S.^t 'olR'ilN 


The main parts of a vernier height 
gauge and their function are given. 

1. base 

2. beam 

3. vernier slide 

4. fine setting device 

5. vernier plate 

6. locking screws 

7. scriber 



1 = C^ (Base) 5 = C?f5 

2=1%5fi^Cfi5 6 = ®tI%°^ 

3 = ¥lt^ 7=^rtt^ 

4 = 1wrt4 


fea: «if%m 



'S.'S 

c^i^ '»li%l^ Wf o.oi W\ ’iw ■sTf’f ^I 

o-'^oo fsrf^, ^o-'^(2-o fsff^, 'So-'soo fsrf^ ■^ri^c'ST'fl «rrc^ i 

(A) m (C) ^«rr®r«iw i c^, 

c^(m fHi>'®«i ^'Qvi^tiC’f ^#r*f wr ^ i c^ (D) <£\'^ 

c^ (B) «rrc^ i ■srti^^ <ij<i^iw5i ^wc»fT 

(E) I irt^ ^ ^ (F) ^ ■*fw wf '?rni I 

c?tt5^ ^ cwrc^ CT c^iwt ^w®m - 5 ^, 

^ ^ ^gwr?i c^-«rr ^ 5 ^ 1 



ffea : '»if%l? C'tr:®!? ^ 


'^Tl1%‘=tlT;^ ■^Trr?! '»li%l^ ■srf’f ’fl^ wf 1 w ^-^tj c^, 

c^ps^ ‘O’ f5i%'® '^■«i^ 1%5f cwT^ c^-«n1^ 1^ ¥r?i '^■^f 

C^l^ C^ 1^ i ^ ^ I 1%5f CWT^ ■Slt’f 'O’ ^ '©^ ^ 

i ©^ ^ I 

'S.8 'oiPfili'a c^ 

«ii%r^ c?tt5^ (M-^ ^ '5n1¥^ ^ wr ^ 1%I%s 

ct wf c^-«rr c^ ‘'trc^ ^ ^sn^iw wrc^-^rr 1 

c?f5 ^ wl#?i c¥l7?n c^ c^lwt 1^if^ w 

orrc^ ^[si^ i£i'#t c«rc^ ^ i%:5 'ar^^ 

'5|U'^ 1^1%'® I 'SbO'sf ■'1%5it^ <P<1C'® £rr?I^ ^ Wf 








C^tOSf^ ^sTf^jW ^wf <£i^°^ WltlK^ ^tilwf 1^<# wr 

I ’litsrf’f « c^-wt^ ^ '5Tli¥^ '^rcsf <ij<i^'® ^ c?f5, c^, 

^ i£|^^ £|wr®H ^ I W 'Stl^ vs 1^ C^ I 



Im : ’Tf^lw f^'^ '^if^ 



's.fi- ^tf^rrt^ ^I'^'s c’lt'st*! vQ <i'q»®iic<i‘s(“®t 

• V»l1%1^ Vi|^ ■'itwf'^ W 1%*fr?J 'S ^<flC<l'S^C'^ «li% 

vs ■siwrwr^ ■^vsv?rf wit i 

• iisii^cv® ■srfwr ^ ^ I 

• wren vs ne^ nit^ ^wrn^ 1w niwt we^ ntne^ wen i 

• -silwr enrn wne^ Isjw nt ■nttwrenrnw bsw wwm wne^ wen i 

• w#$ln ^n n^ niwiwiv^ wn^ wen nrew w^^ wiw enew ne® ften -^n wn i 

• ^ e»m wnin ^n inntnn ^^nw^n wne® wen i 

• wi1%m wrt;^ enrw cw® wren 1ten www \ we^ nren v^in^ v^in ewrenf w?j»f 
nrew -silwr nr ne® (7f wi nnn wen niwiinrnw e^ nmwln w:® wen i 

• v^i^ «iac<p enmen ennten ewit SB's nn i n^ nwwren n°nw=n we^ wen i 

• v^it ww enmr wn^ wnr nem men v^iwen nrnr mr i v^ie® ^ ennr fnew men i 

• mrsf enen ntnrnm wen 1nfn^ nre^i Inenmnewr wrnew wen i 






i. c^#t? 

^»li%l^ 1^1%^ ■sTTsf C^-«( I 

'S. w? 

8. 'Sli^ #t ft <lj<l^'® ^? 

G-. #t #t cncsr ■sTf’f ’Tf'sm I 

'ji. «ff^ ’Tf'STTi^ ^ cncsf^ WI^ #t W Wf ^ 
^i#lwf 'srf'^ '3 (R>R's= #t wf ^? 

c^csf^ ^5T#rs '5^’f ^ I 

8. ’Tt^ Wf'^? 

i. ^»li%l^c^ ^f^C'® ‘'#5rf’f ^|fl^ 

'sli^t^ wt^ £lwN%m ^ I 

's. ^»li%l^ 1%;^ ^ ^ I 

8. ^»ii%t^'s c^lTisf^ w 

(t. ^»ii%i^ c^csf^ ^ ^ I 

'ji. c^csf^ fM 1%I%s c'i-«rf's I 





S.i wt?rK'^R5Wi3<l 

#t ‘=#5rf<^ 'a|>|VJ'®si, ^ >|VJC4Ra4 ^ 

^ ^srsrlwN ^‘=#^ ^!T5Tl'®?H wrc^ 1% ^ 

‘'#^ ^ ^ Wt¥M ^sTf^IW I 

<£\ wr?rN c5^ tjwc^ 's wniM c^^s ^ ^ i cti^ ^ i^i wr#ii 

C^ (Base) P ^ Wt¥H tfwc^ Wf ^ l 

limiter 



fea : T&ITIM 


8t^l^l ^ : 

i. (Stem) 
t(t^ (Plunger) 

'5. wr?rH (Dial) 

8. Mcsrei (Begal) 

(t. (Pointer) 

<b. (Contaet point) 



iVo CWlfe[-^ 

W's i%f ^ f^fi^H, c^ 

(.V|<ti|fH'STV| ^ ^ I 



fM : ^&r?M ^R 5 WI?«<) 



i. C^ (Stem) : CWTt^ (Cylindrical) '^f’ff (Hollow) ^?5*f (.^^^>1 

(spindle/plunger) : ^ c<|siHl*j^f« 1^ 1%rl1l?,-iri^ 'si^isiT 

(?# Wf I rH'ascsi'fl %M fifl® (contact point) (7f5 ^ 

'S f^l1%?H c>j<p|P'ST>i (Rack & pinion mechanism) (7i& Wf i 
'S. wl¥M(Dial): i 

8. (Begel): #sf^ C^TN^ ?lRf Wl^ ^ <IJ<I^'® ^ i 

(t. (pinter): ^1% ■stJTlI W-«l^ i 

'Ji. (contract pint): 1%^ ^stTstHt 

?ft^ srtw i% c«ti;^ ^ ^srrsn^ tit^ ^rrc® i% 

^ ■srfstiw ’ictj-CNw i 

f^ wf ^ (?TCT wrw I 











'ji¥N ^Rjc^Uw?) <j<^:iQ 4 ^m\ ‘=# 5 rf 9 t, ^'s 

(Thickness) ’S'S^, Wfs5*f^ "Slhtl^, (Rw=i (Bevel), (ehemper), 

¥lwm (Roughness) 1 wt 5 (Filet) t:wrfh I WlTlM Wf?*f W'S 

^HTFlT W ‘h<^'® ^ I CWl- 

(i) (Magnetic Base stand) 

(^) ctf5 (surface plate) 

('ll) (71%^ (center) 

(8) 1%-^ (V-Block) 

(a) (Mandrel) 



c^rc^Tf ^ c^^rt's- ^ ■snhjw wmH ^ i 

■«l. c^lwt m wlt:^ ^ ■srlhjw whrH ^ i 









’fft^ w^TT wrtn wr ^ i 

‘8-^’ ¥rc^ tfsff wc^ RwRa^'cf ’tfNn ^ wihh wr ^ i 


8.8 v^t¥K '^R5Wl3W^^ ’t^srt’f 

■sit’f ^ efTC^ i£|^^ i£|^ £|C'®J4fD 

ooi ’#5rf<^ ?i1% ^st3i%® ^ I ^ ^ ^ C2#i^ w|¥N wr ^ 

‘o’ iwrsTN ^ 'S ^ ^?s»f m\^ Wf ^ I ^ 

'5rr‘=i^ ^ «rrc^ i i£i ^ 

^‘'ira (-) ^ (+) c^-«ft «fn;^ I f^Rif^Urc^ ■sfl’f o.'s 1^, o-(t 

fsrf^ i£i^?, o-io 'srfc^ «rtc^ i wr?rlM^ £f%1^ o.oi fsrf^ i fsrf^-ifi^ ioo 
■srf’i^ w I fM--«(, ^ ?rf®l^ i ^ #f5f5t 

i ’Tt^ I 



fe : ^fe(;<^i5M<) ■srf’im 


8 .(t '^R 5 Wl 3 t^l^l 'Q 

^&I¥N (Instrument) Mm « 

^ ‘=iTit:^‘=i^ c^ wrf I 

i. 'Jl¥N Wt# I cm C^lTHf '3|<I^IC'®^ WW^<2rf<3 ^ 

CMS> (7f filC<P ^C'® ^C< I 

wnrMt ■sm^TC^#^ c^ (Base) c?f^ ^ 'sItisTNW ‘'#¥1^ 

'S. w|¥H Wsc^ ^ wrttrr sfonn wf -^Rr i 

’iw I 









i. Wl¥H C^T^? 

■srf’f wnrH ^Rjc^U^i w f^? 

'S. W|¥H £fsfN -Jirsf cs^-«f I 

8. C^ Wt¥N <IJ<I^'® ^? 

(t. #t #t wnrH <ij<i^'® ^? 

'ii. W? 

■yrsf^^gf^ 

i. wnrH ^Rswi^w^i ■srf’f ^ i 

wnrH ^Rswi5w5i sfsfN ^ #t #t ? 

'S. Wt¥H <lj<l^:IW5l c^-qm ^ I 

8. wnrH <lj<I^IW5l #t £|WT®H ^? 

i. m wnrN ^ i 

wnrH ^Rswi^w^i ^ ^ i 

's. wI¥H <j<i^:iw5i £tT;¥r®f%^ wr i 

8. wnrHfM ^^4fn^ i 
a. winM 's wt^ c^'Q'c^ ^ I 





(t.'i (7i^ (Combination Set) 

^ ^ 'S ^ <IJ<I^'® CT wl^ 

^ «rrc^ ^ (7f5 I ^5T5# I cq-Wl^ 

1%f ^!T5iilt Wf 4 !^w*M c ^ I 



<pR(.*i‘*f^ (71^5?^ «r??*r5T^ 

<pRw*f^ (71^ 81^ 2fsfl^ Rc?J ^1^'® I C^T^R- 

i. <M Rf C3^ (Steel Rule) 

(Square head) 

'S. (Ti^R c^ (Centre Head) 

8 . csnBrfe (Protraetor Head) 

RlW'S (7t'S¥R ^ I 'SIW 

^ 'S CsrSlf^ (^ CRC^ (Spirit Level) Wt l CfCB^ RtC^l 

Wf5^lTRR ^ ^ I 

e-.'s <^Rw*fR (7rr5Rf^1%^^?j»(^ 

i. ci^ 

Rf ^“=1^ RfstRd WR ■sr;^ ^ 

cgt;^ Rlt:«f ^ giwl'SrHvjC'sf R?,wr®RR^ ^ tiiRr Rf riIr 






(Tit 


ivs- 

«rrc^ I (TRt^ ^ ■^#1^ W (Tt ^ ^sTf^IW 

I 

i. 

(Titt^ 'mH c^ cgr:®^ (nt 5it %fi^ w 

I lilt ^?5*f^ lii'^ ^ ^5#iit cwi^ ^ ^rrc^ I iii1t ^-c^ wM 

(T^^TT!^ (Ti C^fwr Wlt^nCiTf «rrc^ I lilt (TTC^ 1w ^JT5IW®t ‘'#^ Wf I Tlf^ tl^ 

^ lilt ®lt^ lil"^?, (?^<^ lalW^I ^ lil"^ ^ftc^ I 'W^ 

^sf 8(t° C^'^ 'Q <50° IS Sit WTC^ "^St Wf I liltt 1w 

IS CiS’f^f C^tCiSf^ ^is Wf I 



fea: Sit '^mii fM: ciE’f«i c^ tww ^^mii 


(TT^ C^ 

(n C^f^ C’TN^ ^ C^^T^TI^ W C^ 1^<# (TftH C^ ^ I (TTtm 

^^¥1^ (TftH C^JiS^ CfCiS^ ^ I lil^’f cg^ (Ti%^ 

C5ps^ 1^ ■SfSU'^rrCT ^ I C^tHW^ (Tltm ^«1 SIC^ ClCiS^ ^ 1w ^tlw 

(TftH iTf^ I 'Sfttf ’'giw WNI^ Tfin tH(TI ijttt ^ iSrC^ 

(TftH I 











csrtitt^c^ 

lilt ^v*f's I 4 Rw*h 

4Rw*m c ^ ■sTfsT^'^ I ‘iit c^rSn^ ^v*f ww c^rwf ’flwf'^ 

■sTi^ c'i'STn I G£ntn^ (^ ^ «rn;^ sti^^rrcf o° 

C^tr:^ 55 >o° io° iTf^ «n^ I C^nBil^W C^IW^ «fWlI C#^ ^ TTl^ 

Wi^ C^TC^ ‘'ift^'^ ^ I 



(t.8 <pR(.*1‘*f^ (71^5^ 'Q <l‘sp®j|c<1‘sp®t: 

i. !h?i!^'® ’tlt^ ^ f^ ^ I 

?rf^ c^ wNT^£ft<3 ^ ^ c>if^w ^ ^ I ’tft® car;^ 

^?,wrfirs ^ ^ ^rrc^ i 

'S. 4RcH*M C^IWt ^?s»f C^ ■Sfiwr ^ WR%[ ^?,'»f '^tus wfiwr 

(Tlf^ C-«t¥N ¥r-«tT;^ ^ I 

8. ^<[iiH ^amra■^rr^'sw c^ w^ i 

(t. aja^iw^i wf wNW^rca w ^ i 





i. c^wm? 

4Rw*m c ^ 1%I%s ■^rrsf c^-«f I 

'S. tft^ 

8. C^ 4RiW*H (Tlts^ C^ <lj<l^'® ^? 

(t. Wl^ ^JT5|W®f ‘'ifN^ 4 Rw*M (Tlts^ <lj<|ii!'® ^ 

■yrsf^^sf^ 

i. (Tlts^ Wl^ 

4Rw*M (7R^ (TT^ ^ #t? 

'S. 4Rw*M (Tits^ C^rfSlte ^ #t? 

8. 4Rw*M (Tits^ Wt^ C^ #t #t <lj<l^'® ^? 

(t. <pRm*H (71^ <ij<i^lc'fl'fl >i'®<p'®f ^ I 

i. 4^1 W*H (Tlts^ 1^i%W ^ 1%-«f 'S ITT'S I 

irt^^ ’ifN^w^ir 4 Rw*M (tr^ c^^?,'*f <ij<i^'® ■5:?i? 

'S. ir|^ ^ wf ^ ? 



'Q (gw '8Tgf%?, 


'Is.i (3f^^ 'Q (3^ 'Qi:?ri%^ 

(gfif^ (Brazing) 

CSfl^ 13 ^ ^ Wf^ ^ ^rt^rc?! C®fr® 'sIC'^II^'StN 1 ^^ 

’liw wlw<^ (Capillary attraction) 'srlstJW 1w C®flt^ Wf ^ 

(3%?, (Brazing) I ^UBf Wf^, ^®t3 

siferru (Base Metal) 31 3pR3 ^<3 1%3l3 stlfC^ 3^<%rc^ 3pR3 

stf^ C®ff^ ^1W (3'S3r ^ I (3lw?, CWT®^ 3^*n#, 'S W3 ^ 

f¥T3 31*11'=#^ Wtm '3 13313^ £fC¥r3 Wl 33 I ^^1^ f^Hl3 3TfC3 'S3 31^ (3rd Metal) 
33t 33 I f33l3 31^ 3331?,^ 83^^° (71. ii|3 ^3C3 ■3'S3l ^13*1X3, ^®T3 33 31^ 333l?3 
33 3p®3J3 I 

cgw (Braze welding) 

(3^ 'St3l%^ 3C31 '3lC'3l3'ST 3 X 5 313 333l3 S^'to (7f. 33 ^3(3 i%3l3 31^3 373313 ^ 
(Grove), fwi5 (Fillet), 313 (Plug) ^331 ^ (Slot) 'St3^ 3133:3 'S73i%?. Wl3 

^313 (Method) l 3l33^ 31^ c<p 1[33 W133C3 (Capillary attraction) (M^ ■^%3 

31331 I 




f§3: igw 'STgfe?, 

'5S.3, 3733!'S 3Sl3l1% 'Q '^33533113 

i. '3(l^C'st3 3713 l3f3Wl3 (Oxygen Cylinder) 

3 . 371313I3®13 (Aeetyline Cylinder) 


(3%^ 'S (3®t 




'S. 3t 3n1%?, CtfB (Steel or eopper Backing Plate) 
8. ifTsi 'S W (Flame flux and filler rod) 



ctim 









C5Pf 9|f5;9f 5jj]7f PiPi'afg' (T# 'SCilRiJ?, W 


G-. 3f (Helmet or Hand shield) 


'ii. ¥151^ WTcsfFt (Leather Apron) 

H. (Chipping Hammer) 

V. 3T*f (Steel wise Brush) 

<5. (Tongs) 

io. cit-?¥ sttM (Blow torch or lamps) 
C^FI^ ^Jt5r3 (Forge Hammer) 
c^Flw (Forge) 

i'S. 

i8. ^31% 
i'ii. Cfffs^ 

(Hose pipe) 








ii<5>0 


i.'s 'Q (Tii^tft^ "sitwr ’rt«#T 


(3lw? 

(711^113? 

(^Rt? Ill 3<I3'® ^1313 C35K;3 ^33l?3 

(igMl3? 33R)C'® f3'=1l3 (3513 3l (711^-ii|3 

(71. (Voo° 31) ii|3 ^3(3 1 

3333 83^10 (71. ‘i|3l#3 1 

dl<i 13313 (7T5K71 3131 « 3^^ 

(711^ll3° ii|3 (7TI^T3 53 'S ^T'al '3)331 3131 'S 

3^ 3?,33 31333 33 1 

Wl3 5®l3 1 

QRT?-iil (313131, (31^3 Wll33 ®Tl'®1tl 33l‘4 

(TH^lR^-iil (3|'St3 wR + '^|siC3l33, 1#^ 

IF1311#3K3 37333 33 1 

(^I3l#5 #SJll3 331*^ IPTSI I 33 K 3 37333 33 1 

(3l©T? 3'qiRc'® 3133131 8S'S-ioVo ii|3 
3C3%rt33 1 

(71l3ll3? 3^RC'® 3133131 (71. 1 


'is.s (gfifV‘^1 jpk'Si'a 

(3tw?, CSff^ ^ Wiiw (Oxidized) ^ 

I -“fiw ^ ^sit£fr<3 ^ I w[ c®fr® ^ ^ i 

^ CT (3%^ ctbm « wf iFTit 

(Flux) 31133FT3 3713 I 3^ IFTil 31^ ^33 «ji%|W%T^ Wt333i;3 3f3C3 CWl^ (7=33^ 
(Spelter) 331R'® <P3C'® 31^131 <PC3 l |FlC'$|3 3^^St 'Q<p'^ 3)^ 3c3l'ST^3'®f 3^ C3, 3^ 

31^13 (fdler metal) 3t3333wk3 g%|^ 3t3 33?, 3l33T ^Ri 3C3 I 


313133 (313131 ?3 (3ll^ WlPRi^ 1333(3 3it5>o (3. 31331313 FTSl 1331(3 3T333 331 33 M 
^ W(33 333 (7rl1%33, 3Sl1%3, 13R33, 3(35, (31I%33 3l%3rR^ ?3 35lf%3 
3Rc53rR® t:^s]Tf3?3 I 33 K 3 333 ^ 33 1 


^"°31^, Rr33, #131, (31®, (31(33 (3513, (^S% W|3l+ <bb-% 13(33 + 31^) 

1#33, ^H4C33 (Incolel), 1#33, (13313313, (31131 ^^13? W 3l33l3 ?3 ^^1#! 

131R(3 5®l3), IFFtR (31131, Wl'=lRlHyl3 'S iri3 3?35l3^3, 3n?3ll3ST ^WlR ^TUl «lf^?*f 
3l^C3t ^3(31^ iFTil £K3t3 3^ (Siw? 33133 l 

W1'=iR1h3|viC 4 (3f^? ^33(1^ 3 JFtR® ?3 ^^13 13£K:3 5®l3 IFTSI 3]33l3 Wl 33 I 

(gRl? ^3313 333 33 333 |FKli|3 4(31^ 33 3l I 13(73 ^ 333 C^K3l 3R® 1^(m 5®l3 
C^K3l ^13I3 3131 ^331 ^®l3l3 C3K311 ^?'*f(;3 333313 Wlil3 (3%? f^33 (T’d^m 

3® 3l3l (SRt? 331 33, 333 C3l(311 |FlC'$|?l 3331^ 33 3l I 




(3i%^ 's cg^sr 

^ '5|Wf (3%?, C^^'S (3 ijl^ C®fr®t ^ 

CWf^ “glwr^ ■Slitl^, C^, l£fw C^ HGTTf £R3T®H I 

^ '?Fl^, ^“= 11 ^ G gjg^ wit I cg-^ltw ’ift^ wt 

3r?i (7f«m3 c^ xfw 2[etw wli%cw ■srcgj 'gfgrn “=#¥3 

gIM^ ^ CWt I ’fllw IFTSI'QM ^gi^jw CWf^S^fW 

■sitRira i%c^ I 

’lit^ G Gtwfw W ^-Wll^l^PlH f^'gt f^ C®fl^ c^nft® (Red heat) 
Wt:® ^ 11^13?, cwT® 31 (3^?, w l3t;3t ^ 3Tt31^13?, ^3 ^g;w®lt3 csfl® ^It3 

3%® (7=33513 33Tft® WS 31333 I 3 33(3 l3f wftlw ®13 2tt3l3 Wt^lt 2r3l3 ^^53 

33° CWT® '5t:3 33®r(3 ^2ft3*f W(3 I 3c®t <IC3 C<plRt3 2t3l3 (Capillary flow) I ®13 
Gft3l3 3f®RG= 3t3[ CSfl® 3® 31 (3l-(3l3 W I 

®.® (3f^V33 '®f3T £n3lW%l f3‘®ll'a 3i:®3 33W 

13^ 31^ (711^ 3t3f I (3%^ '^ItiSf ^ (TTI^ 3133)3 Wl 33 I (3f^ (3 13313 31^ 

313313 33 ®1t3 (7=3sl5l3 (spelter) 3131 I (7=3353-3®, 3l3 3l ®3 3l^iw 3)3 31C3 I ®t3l3 
3lt:3 Wl, "33(31313131153 1^13?, l3f3W33 3?f^3 gT*f (ft®3) (7335)3 t®l3 33 I '^13 3331? 
Vfio-l5>fio (71. I ^33 333KW (3^3 (7151(713 CWUS 'ilt 1^313 (7l5l3 £K3l®Tl I 

3^313 ^?3^ (silver alloy) 

lilt 33(33 (?Wl5l3 fw 333 hl'^C^t (31%° Wl 3l3 11w "^31 313^ 33 3(71 35) 33^ htfl 
133111 333 3t 13313 31^ 3133)3 33) 33 3l I ®(3 33 333l?3 8fio-®oo° (71. 3®3l3 33 
3331?(W (3tST (715K71^ CWm (3l%° 3Wg® G 3l33l3 33 I 3333)3 ®T3l 31(713 I33l3 3lf^ 
(7^35)^ 33(33 (31%?, Wftc® 3lt^ 1^(73 3a1?,'*f(3 (31%?, 33C® 313^ 33 I ii13 333l?,3 
iiofio° (71. I 


(3l%?>-33 

(Tfl^, (gliSf^ -5^33 (71513, 1%33, TTNt (733), Wl3,1^1^^151 G 3?,3333;3, 

■511W1%St tWih Slhl ®jl33l?3 3l^(3t 3T1^11%13 1®1%C® (3l%? 33131(1 I 
3) ®1511, 1t®3, (75t3(7T3 1^(73 31®3l G 33 3ft3 tWiw (3l%° 3^f®C® (W^^ 

1^ 31#3 33 ‘31G31 3h1 I 

3) 3lt3ltC33-ii|3 31^711 (Frame) (3 (3l%° 3^1®C®t (W^^ 1w t®l3 33) 33 I 
3) 3ltP=3® 1^, 3l3lt® |3135(3 (31%?, 3(3 (Wi^ 1w (Tlf^?, 31(1^513133)3 33) 33 I 







'b.b' R«)?ilfn 

(3%?, c*f^ ^'S'?r3 ^ cwi^ ^ %3 fira wf I ^ 3t i%^ ^'S'?r3 wr*w 

i. (alw?, c»fw ^ ^ 31^ cwr® c^ir^t iprst ^r ^rrc^ 

cwi^s^ 1w ^ c^ iiw3 I 3r sft^ 

oRr^ :JT5r?I %7i^ C®ff^ fwPSr I G-% (TfM 

W IFTil'QM WI^'S W®T 1^ ^ 3ITT I 






'S. ^-Wti^fST^R 1w (3%^ W3 !^4V|C'®'f 3t ^ C^IWf 'sKI^IC'®^ 

(3%^ ^5^ ■=T?i I 3WM ^irrsn^T ^f^c'STW^i 3r®n;^ ^ i 

Clt-'^’f <lj<l^lw?l 1^33 1w 1^“^ ’Itwl^ ^ I 

8. C^IWt 3^ l3C*f3 <P3 (3%° ^PW CWT^ (3''S'?r3 33?J 1^-1^ <PC'fl Pic's ^53 I 
(t. Pf3t '^3rn33 333 3flPt3 3ml3 WC's ^53 I 
'Ji. 3113 'ST3i%^ C3C5 (3fif^ Wl3 333 ^13*1]^ 3333 3i33l3 33C^ ^ I 


(3i%^ 's (g^sr 




V5[f% -yrsf^^ 

i. (gi%?, <isic'® #f cgT^? 

(g®f 'swfe?, <1 SIC'S #t cgf^ ? 

'S. c<pH*f^ ^ ? 

8 . 

i. 'S (31%?, '5^*17 #f #f ? 

(gi%?-g wf^? 

'll. c'st=ciii (gf%? <ij<i^g wt ^? 

i. (a1%?-g <ij<i^'s gN c^-«f I 

(gf%°-g ipt^ <ij<i^r^ wf ^ ? 

's. (g1% ^<1% Tit'S I 

8. (g1%?,'^f(;^ #1 #1 >i'®<p'®f Tsgsw wf ’53 ? 



Tr^^s(xi?r 


iic5>V(2- ■^TTC^ <P)l'5Ri?jr^ (Henry Louis Chatelier) Wli% 

^ I wlf>il^RiH's '3 |[^C'Sth ^UTc^ 

f5f*f<^ £f^#r® ^ I iJso'S (Picard) WlWS C^ 

(Admond Fouche) ■^Tl^ Wt1% 

RjfeC'® ^ 1%!^ ^ ^ I 

’UPPi^ c^ wr ■sTfWf CT wf ^ ^®rc^ ^ 

I 

^ ^ <ij<i^'® ^irn^i^ ■sRisu ^m\ ^ ^ ^dt^iwift 

^ I ^ ^ £t^J¥Pl WifSifDRiH ^m\ (7f 

1^ 'siI^C'Sth ^m\ ^dKiwift ^<=1 (7f 1^ ^ ^ ^ c^iT?rr irr^j 

« ^’fsTlWf ^ W I 

ct 5H, ¥FTtt c^, '^IC'dl^'Sr sfl^, Wl^[f^fi%lT5f 'S 

"^ift cwf^;^ ’trPf 'S’rafe?, ^■'iwt^ I ■'l^ii%c^ ^csi<p15<p 'swfe?, wf 

I liWl^ ^ ^ooo° (7f. I C^ ^ C^fC^'S lilt I 

’UK 'Qi:?if%V‘^l "UIW® UrUu^ 2|<p|'a(.«in 

UTK WIKST^R « 'siI^C'StH UTITTR «rf^?,'*f wf 

^ I ^fUniR UTK (WIKI^Kr) ^^RIRR RH « ^^RIRR (?#*M R^ 'S ^ 

RH RUR^ I W WIIrI^IrR RlW'S lR^RfSi% RTIRR^ '^IRIIr 1^RUR RTCRf RtCRf 
<J<55'® ^ I 
CRRR- 

i. ^^fe^rcsRunR 

CSfURRUrlR 
O. RtSRUrlR 
8. CKRUrlR 
(?. RURfUrlR 
'b. uriR (f^RR) 

R. RtgR^TRR 1^Ri Rt^ (Air) tWlfR I 



^ I m ^JTI^IW e-io fsffsF ^ ^ I -sm^lTHpRlTsf ^ 

’l^R>C'® 'ST;?rf%?, wf I liraH wlf>ifDRiH ’l^f^C'® '©^ ^PTf (gi^?, © 

>iipiJc>(rf%^g^ giw® i w c^rrc'^ twif^ ^ ©Tgi%^g^ ^^rcsf 

(7®^ ^ gf, wg<^ 1^ (Oxidation) £tg<^ (gf^ i 

‘tA ’iTt’T ail^iilii gjg^ ■’ig^Tsrtf^ 

©t;?ii%^ slferiTi ^stg<^ ^^Tsrlf^ <ij<^'® w ^rrc^ : 

i. wiPilaRi'i %|g (glw[ (Acetyline gas cylinder) 

«f%CSH ^Utg (gf^ (Oxyzen gas cylinder) 

©. gt (Cylinder trolly or stand) 

8. c^tglg (g'QtgrS^ (Pressure regulator) 

(t. (gtw gf^g © (Hose pipe & fittings) 

<b. ©tgi%^ gf cft gf^g (Welding torch or blow pipe) 

‘t.'S CIR stf^^ 

gng ©tg1%° f^gi (Gas Welding Flame) 

gng ©tg1%^ ggR>c'® ^fflrcstg (O 2 ) © wif>ifBRiH (C 2 H 2 ) gng-wg 'figgig wr ^ 
f^gr (Flame) CT ^©it:gg ^ ^ (Tit f^gftg grg ©tg1%?, f^gt gg 1 

^-ATifgfBPiH ggt 'll ggig 1 
g. g|gglt1%° i%gt (Carburizing Flame) 
g. 1%t:gg f^gt (Nutral flame) 
g. wl%n5ftl%° i%gt (Oxydizing flame) 

g. ggi^ltf^^ f%gt: gt f^gig ^ggf wifgfDRiH gyngg glggtg (gf^ giig 1 gt 
f^gr RRjiSfg^ f^gt (Reducing flame) glR gfgftg 1 oA:i ^gtcg grig ggggig ggf gg 

Tfgf^g gg wfircstg © i gfg wifgf^PiH grtg 1 gt f^gtg gtggtgt gtrg ©o'tig-° (n. 1 

grggg giggtg (gf^ gitg gm gt f^gi gt^ ggig gfc^t (Hard Surfacing) gm^ 

gg I grg wlfgfBRicH^i gfggtg cggg (gf^ gf gcg (T^tgtgR t^^gig, (mrgg (gBH, 1 %gg, 
gfggg gm t^gfg gg^ wl^^^iggR gifcg ©tg 1 %?,ggt;g gt f^gt grg^ ggf gg 1 









t ^ I f*r*fT 


CT f^-«rm 'sif^c'SrH's wif>in5RiH ^ (i: i) 

^ I 'sjf^C'SrH « wll^l^PiH ^UTc^ w?a ^li^ 

I WsJ'sft'^ (Inner Cone) "*1^ C^ ^ ^^1^° ^«l<pf ^*1 ^ I 

's^?!^?,^ lilt f^'«rrctt wc^:?! I lilt ^’Tsnwf 's^'s^° ct. i 

7^ (MS), TFMt (Cl), t"”^ (Ai), ^, wi^^^fi%rr5f twif^ ^ 

Wf ^ lilt I 



n. 'air^vb|tf^^f^’«rt : 

lilt wif>if5RiH-iii^ '3 |[^c'StW 51 ’fi%5ft<^ ^irrsTHT c#f «rrc^ i lii^ « wif>if5RiH 

5171771^ wi^ i.e : i I lilt cwi t^f^ « #mt 'ST;?ji%^-iii^ <ij<i^'® ^ I t^MTcs^ 
i£it siwtiSTj ■sT?r I iii^ t^MTc^ laif^ciSTH 

«rrc^ I w '3 |[^c'StW 51 ’iltsrf'^ ^^rrsn^ c#f ^ liit wt ^®w « wt^t^ siTfc^ lii^^?, w 
C#5iSfI^ 'QJ:^°s Wf I lilt 'S'SiG-° (7f. I 






^ ^ 2f«rCT cit w wlf>if5RiH 

^ c^ wc® ^ I wif^f^PiH c^ ^ «nw[ m ^rf'sut i 

'fi1%ra f^-«rf ^ I wif>il^f^H ‘'1^ «nw[ wrc® wrc® «rf%rcsH ^ 

^ I 'siI^c'Sth f^-«n^ cwiiTM 's ^ c^ 

(Inner Cone) I wT^swl^ <PC'fl <PC'fl 'Sc?jfe° 

I 

<1.8 

i. ^ (Gas Inlet) 

'sif^cw ^ (O2 Control knob) 

'S. WlPil^Pi'i ^ (C2 H2 Control knob) 

8 . cft-^^ ^ (Blow-pipe body) 

(t. CWl^ (Mixing Chember) 

<b. ■^tw^ 'St;?li%^ 1 ^^ (Nozzole/Welding tip) 



fea : Clf- ’fitt’f? f^1%^ ’5f?.'*f 


^.(t ’tiK 'ei:?ff%G‘ii ipti:^ situ I'St^ it's I 

FI^ ^ iTIF FWni^ F WI^ (Oxidation) C¥fst 

Fc^ Ffk?T 'st;?!^ ct ^brbii^ <ij<i^'® ^ ^®nF 

ft^ I Flw FTc«i Ffspi (Slag) Fsnt 

C^fT® ^ CFF i^ft^ ^ I 







i) ^ ^ I 

'S) 'sj'^lR'JsW >I^C'St^ ^ I 

8) 'sj'^lR'Js t'®RC'® I 

(t) Wl^ I 

'Ji) ^ CT c^lwt wrf ^ gflw:<^ wgj i 
^) 'ST;?ii%^ >i^'St'®<i wl^ wgj i 

V) (Strong) 'S g^i% (Ductile)'St;?I^t^®fe wgj i 

t5>) 'Swfe?, 2f<tr^R;^ wgj I 

ift^ g^ cwt (Tflfwm, i^it^niTsf, c^m^, cgi#^ wli^ 

t:^Tifg ^ i wgj ^ ciFf ^’Tsnwi^ gwiwg i iftsi c’t^, 

wt wi^g %>!« wf ^ I 

fg^'g 

i. (Rutile) 

CIFI^^ (Flourspa) 

'5. 'srrl^ (Mica) 

8. (Lime Stone) 

a. wwf 'sitWR'st (Fero Manganize) 

C«Tt^ 'Q'^ (Iron Powder) 

H. (Tiiiwt^ 's ‘#tf%r5t fSiRiwl? ^wifg i 

‘t.'ls ipRW^ 3‘Pl'a(.«in 

wtm gt R'StN^ I ^ grw® FTsi c’t^, 

%>ic<i wf ^ I 

wtm ¥W?ii^ g^ cwt- (Tii^iiTsf, ’fSTf^m, ^rf^mrsf, cgi^rsi, cgii^ wii^ t:wrfg 
wf ^ I ^ ^ ^ cwt i 

t>FTit c^Ti^ ^ wtm wf I wtwi wwit®, (pnlwisf ^s ^ 

^<wdJ5i 'Q^ wl#ii's cg-«it;^ ^rcg^ i wl'=if^Piylw<i wgr wt^ 

1^i1«i¥m c^rnit® ^ i 



^ vs FTit fl?TtT;^ 'Q 1^1%^ 

wf ^ I c^^HC'=i>i 1^-v£i^ wt1%® « c^ wr ^ I <£m 

(7Tfv5 vs -siwf® ^ I wriw wrui^, wl^f^f^t^ (glif?, twlf^ iFTit c^ittg 
^ wf gr?i I 

’tlK 'Qigt%V‘^l Slcillst^il '»1'S«P'S| 

i. ^ WI^ wg l^f’fsf C’TMI^ ’litsfig ^ I 

'fHiwg ^sTsra ^ i c^rwf «jg^rc^ ■sfjf^ gt c^ wr-Qg 

gr^wf^gf I 

vs. C5t®f gt i%t^ ^ i 

8. i 

(t. ^ wrwflg mm c^-«f, '^■«(, ■^j^-'^ vs *f% wig £twrg% gg^ ^ 

'ji. vsTgi%^ ^ c^, H^T, kf¥\ k ^ c^lrgt ggi ¥1^1 gg i 

°^. csgrg km km ¥fNn wi irwg i ^kk gcgwi¥ c¥qt;¥5¥ 

¥R¥t¥ ¥¥f SB'S ¥¥ I 

V. 1gBiwn¥¥ vslg^'QM ^4 ¥Tc¥^ mf^ ckk ^iw gg i 

55. kM m^zk ^¥t mf^ (gvsgf gg i km c¥^ ckm ¥n¥ i 

io. c^iwf kkm f^¥f w ¥¥1 g gg mm f^gt i^^iwg gg c^ grBg ¥^ 

vs wf^l^gfgg w gggg wf ^Bv® i 





^oo 




T5# -yrsf^^ 

i. <1 SIC'S #f C^t^? 

'S. ^#t? 

8. C^ 

(t. ^ #t? 

^tn^ 'sc?jfe°-iii <p'® sf^i^ 's ^ ^ ? 

FTst-iil^ #t? 

■yrsf^^sf^ 

i. ^tn^ 'st;?i 1%?, £tfeiT?i # ^ ^tn^ ^ ? 

>\^-^(.w wif>il^RiH 

'S. ^iTt^ 'Sc?jfe°-ii| ^ ^ <ij<i^r^ Wf ^ ? 

8. #t #t Fi^ wr ^ ? 

(t. Wtm <IJ<I^IW5l <2fC¥lW%m I 

'b. F® ^■'iFliSt?! ^iTt^ 'SC?jfe° Fit FI ? 

i. feiF ^ 's^;ii%?,f^-«IFr^7Fi i<1it Ft'S i 

F. Clt-'^’tl 1l1w ^vC*tl !<# Ft'S I 

'S. irNt FFT® #t #t FTit IKFll Wf Fl? 

8. ^trtl 'S’Clfev-iil ^ ^ ■3TtllTF®t ®nsW F'flc® FI? 





b-.i 

^^c^'lPi4 Ht^ ■*f^ I ‘^, ^ ^ I 

^^c^'lPi4 Wf i%r%® ‘'tt% I 

W^ C^T^ CT ‘=W«f ^ C«lw ^ £Wl^ ^ ’fTC^ ^ ^t- 

^I^CST^ ^ ^ «H7 ^?,'*f ^ '3(<|-^IM51 

’|Q<'®H wr I £W% (Tit, (Tf ¥1^ (Tit ‘'tlw I 

ft^ (.vi<ji|!H4>i-iii^ ■*ft-«lt ^tc^'lRi^ 5wf^, (35f% ■*fi% 

■jfspgt 'S ■3T5It*fN f^C?l WlCsilHf <^051 I 

^tc;^lPi4 (nf*TTli%w, ^tci^lPi^ ^soT^, 9 ^^ i^it ^f®C'® ^ w i 


T^ (Tff^'SC'Tt^ *lTsf- 


■ (Tlf*f^PT^ (TTSH- 
- (TPl (nf^ 


- (?#f^(Tlf^ 

- f^?, (Tlf^ 

- 1^1%?, (Tlf^ 

- 4ftt^^ (Tlf^ 

- f*f¥l1%° (Trf^ 

■ ^tciisll^'^ WT^ 

■ ^tciisll^'^ 

■ ^tc^lPl4 m 

■ ^tcj^1pl4 ’TM 

■ ^tc^lPl4 

■ ^t(^lRi<p 

■ ^tc^iPi4 'S¥f5m "5^1% twif^ 



9 ^ : ^t(^lPi4:5lt« sntf®?. (Til^ 





b'.'s '^*rtf^ 

- 'm ^ i 

- ^ W®f I 

- WT ^ £tWf^ W I 

- ^ ^ ^ I 

“ ’^■'1^ 2fc?rf^ 'S sflt^ '3rf^<p'®5l ^ I 

- ^^li^v, wf6t R^Tm's (7i1^°-iii ^ I 

- ^'^rrc^'^ ^ ^ I 

- ^ ^C'sMw?) '^rcsf I 

- -^rtfl^ <£\ *fi% 'Q'^ c#f I 




T5[f% ^ 

£Ritf c^wm? 

'5. ^^C!^lRl4 5Wf^#t? 



i. ^^(::i^lRi45Wf5r»M ’lRi>lRi'® ¥i^ -iTrsr c^-«f i 

C^rf*fW 

i. ^^C!^|R|4 wr I 

81^ ^s^t c^-«f I 





CT *fi% ^ c^rcsrr ^ ^ wrf^ ^ ^ ^ ^ 

c^ ^ ^sff'S ^ c^rc^n ■*ff^ w ^®tc^ ’rf'S¥i^ ^ 

■»ff^ ■3^StJl^ I 

‘'tf'STiH 

i. cwl#<FrH ’Tf'suHtN^ 

C^ 'S 

■«t. 'S f^f1%H 

COR'i 'S (7!31c<pl5 
'S 

'S. ^^C!JalRi<p ^'S'?iT^ 

8. ’Tf'STimtN^ 

(t. 

'Ji. (TfHm 

S»A CWtf^^sm C5pf^ 

(Tradition) C5if*f^ st|% -*111^ i ‘^1'^ Wifr5, tfw ^«Rt 1%*M 

of^ C^-#R ■sTfsUW i£|^ csf^ ^ *fTl^ ‘^'Sm ^ I 

■«f. (R-«rnR ■*f1^ R«t3RR;^R CWUS *fJl^-i£|^ ■SfSIRff ^ (TT^ntR "^7^^ 

'^'STIR ^ I 

(RRIW ■*fi% R«tJRRR^ cwm ^flRptS^ ■sfSTR# #R f^R (Rft '*11% 

SRRRR ^ CT cwm C5tR-(7!?flR^ RR^ Rf'SRR SR[f^ RRf RTI I 





^o8 



fea : oTTItt 'srfscw '*tf^ 


(.v|<ji|fH<tij-N W’ni% « <lj<l^'® ^ ^ Wl 

i. c^ (Belt) 

#[ (Fully) 

'S. f^t¥l^ (Gear) 

8. C5^ (Chain) 

(t. ■^'S^ 'S (Fowl & Ratehet) 

i. £|<ph(.«n : 

Fl^ (Flat belt) 
i%-c^ (V-belt) 
n. c^’f (Rope belt) 

2|<p|'a(.'on 

F. ^ (Olid pully) 

^ (Split pully) 

?t. fF^ wt® ^ ^ (Fast & Loose pully) 

CFH ^ (Cone pully) 

<&. 1%-^ (V-pully) 

■ 5 . ^ (Rope pully) 

'S. 2l<p|'ac«in 



■osc pully) 


r^ntw 

Spiral or Helical gear) 


Crw ?rp! 



’“•nSnw frwn 




fea : ’lt'S¥mST5ff5r»R 


F. RtFl^ (Spur gear) 

Rw=i Rt¥t^ (Bevel gear) 

F (Spiral or Helieal gear) 

^-RtrF (Screw gear) 

'STiT^ Rff (Worm gear) 



’rr'S¥i^ 


^o(t 


’rr'S¥i^ST^^[f^ ’iRijiPi'® -iTrsT 

'S. 1^?,C^lf^ 

8. ’Tf'STlH 
G-. 

C^R> C2f^ 

^«t3 C^lf^ 

V. 5trrf^ c^if^ 

j5>. c^if^ 

io. 



fM : ’ff'STlHSFlt^: C^Rl^ 



■suitSi^rrH c^rf^ 's ‘^'QWi wiw 

^I^CST 'S 'Siw '*l'flct> 1%f5 ■'tN^ <PC'51 I ^'S'?rr^ t'sR ^ I tw 

¥W ^ ^ wiw ■^n I ¥i^ iwrc^5#fTiH-i£i^ 

^?,wrn WI^ ■*fTr^ ^t1%^ Wt^ ‘'tt^ I 

‘^'sm 5wf^ ’i^f^C's c^n^’tli^ «f5Tl¥fCT 


I 









i. 

■^'STIt^ 5 j-ji|v|*^ <|eiC'® ^ C^Wt?I I 
vS. C^ 'Q ^ ? 

8.f^ii%r5T c^«fm <ij<i^'® ^? 

i. ^ ^ ^'qi^sC'® ^'STTT^ 
f^l¥r^ 21^1^ 'S ^ ^ ? 

'S. R^cvifD^ ^ I 

cwrfwN ‘^'sir^ tN^r*fw #t #t <ij<i^'® ^ 



^ WC'sPi?, 


WTf C^rc^Tf 211%^ CTf*f^ ^ ^ % -PWR 

^?,'*f^M «H]1^ CT « CT wtw «rw cwrc^ 

Wl^ C#1^ ^ WC^sPl^ ^ I 

io.^ lilsil'^«i(.»((.^'a £|<p|'a(.'on 

's £li%irCT g^ ^ 1%!%^ wfsff 

C^^r^TlI^ ^ I ^!Tf^ 'S Wl^ ^TWT WN^HW^ ^ C#^ Wf 

■ 5 ^ I wgj's (:^if*Mii% ^^’fT'rWlfl^ i%cg*f « 

CT ’ifNn W ^ ^ l^’f I 

i. ^■flR'ST'CN (Horixontal) gt i 

'sIl^^N (Vertical) gt ^5T5iT;^f^<^ i 

c^ic^sRi^ ^s iri^^Hwc^<i £tt;¥lw%^ 

wf?*f/ c^rf^ wlwf I 

wf?,'*f/ ^ 

n. 

'Q'^^ ■srig '^iwrcgt 

®. '^rcsf c^rf*f1%5^cg^ ^^iwgj's w®t 1 

■ 5 . w^niw c^rf*f^ 1gi%w %s^t ^ c^st wf I 

ST^ (M^ ^ I 

w. c^rf*fCT^ t%f%s "^iwrft^ I 
^^fso ww I 

io.vs f^f^ St^ i£l«1l'^CV|^ 

m C^rf*fCT^ i%f^ gsTlt^TOT^ -gm 

CsiC'fisi C5^ I 
'S MW'S >i>j|'a<ieiM>f c5^ I 







n. ^ c5^ i 

■^. ^ f^ C5^, '3)'^?J 1%^ C5^ I 

¥f^ (71%^ C^TC^ ^sWtWlWf C5^ I 
'5. u5r®i ^<p c5^ I 

^ C^wm, (7f ^ (7lf*fw ^ 

\3)^\^fii<i5 ■^rsriwN i cw^ (thi (Tif^, c*ff^?,, (ttI^, '^rt^TTPf CTf^ i 

(Tlf^ 5^71^ ■3^st3sT^ <^W\ 'a)'®l< 'Sfltt I ■3^st3sf®t <P'flC'® ''tT^ 

'srl^ >if^<p '^'s «ti<pc'® ■'tTc^ I (THi (Trf^M'fl '3 (^'^R<p c 5^ SliiR^ 
^sli^r^ c«rc^ ■^'STlt l (TW (TPi (7Tf*f^ f^='s>|w^ MC'JS'A >l>j|'3'flsi'®f CS^ I 

'sli^WN ^ (7W (Tlf^ ^ Wf?5*f^ 

<50° '3|<|[^'®, CWT, %[ (Tlf^, 'slI^^N (Trf^, 'W^K (Tlf^, 

(7if*M I ^ (Tif^ iw (7if*Hl^ 4'=ilw<i ^ c^ m wlr:^ 

1% '^? (TW l^si (Trf^ C<IR>I CtfCS^ 1^*1 ^ '3(<l^lM'fl ^ifN^ 1^*1 (Trf^M'fl 

dJRwti %f-c5^ ^ 'ai<^lW5i ‘'ifNn I 

io.8 S^WH 

(Tif^ >i!^4'®'f -^ri^it wi^ ^ i^i%w ’tfNn ^ i 

i. vs w[ (Trf^ (.sicvsRi?, ’flNn I 

(Tif^ >ivi'®'=i'®'f (Flatness) c^'St;?! (Bed way) ^ IwlH?, ^sTl^tTRTi^ M^lwf 
(straigtness) ’flN^ (parrallelism) i 

vs. '5tfl;®'St;^ (Guide way) ^ifN^ (Pespendieularity test) i 

8. fifstFt '3)'^?j i>s1li>c«i55 £i^ WR ^ifN^ (Actual Running test of main spidle) 

(t. Rtc’lw «r;^ RsflwN^ ’ifNn i 

'b. c5rf*ft7R RRjsi ^?,'*f (cwt p='s>iw^ i£iR?, ^tfl;®'S'c?[) 1 r®p? wfirtr 

‘=#^ I 

(Si^u sitRTsR ^ I cwt- v^i^, 

c^, (tr;^, c5^ ■surt:^, wnrN i 



c 5^ (Horizontal level Alignment test of 

Lathe M/C) : 

CT c^fwf ‘=#^ ^ 's %wrc^ ^ ’ffNn 

^ ^ wf ‘=i<'f]l^ <j<^:iw?i «rr^ ^ i 

‘=ifN^ ^ wTf^ wf ^ i 

c^TC^ (Spirit Level) tiiW^ wf 

^ 11^i%W Wl I ^ift^ C'=1C^»'=lf5 

^ I 



%W5T C51^ C>l^lw<l i£lel|^»|CV|^ c5^ 

m c^rf*fCT^ £(sti^ i£i^^ cs%f ^!T5iT®?H ‘=#^ ‘=tr*fr‘=#^ c^-«fm 

I <£\ ’ift^ W[ ’ftc^ I (71%;^ ■sTlWf (^nt^ (71^ « 

c^ (71^) wfs^rciTi ^ ^wc'St?) wi¥N m ?n®i^ 



WT WfWf ^ I ■sTfstRTf W^ ‘'ifNn ^ I 











T5[f% -yrsf^^ 

i. #t c^wm? 

c5^ <|elC'® #f C^T^fm? 

i. Sf^I^ 'S ^ 

C^ C^lf*fW ^ ^ C5^ Wf ? 

's. i£i^^hw*g >if^4'®f ^ifN^ wi^ wf ^? 

i. c 5 ^ Wf^? 

m C^rf*f^ 1%IW C5p^ -^TTsf cs^-«f I 

's. >il^4'®f #t #t ’ifNn Wf5^? 





(Scraper) 

^?, i£|^ (Cutting Edge) ^ 

■sf^d ^TDSf wf (7f wr^;^ ^ i 


^ ^ ^ '5i^d wt^ £f<tl^R;^ 

(Scraping) ^ i 


t%f^ ^ ^‘=trc^ ^ i^lw 21^ ^ I ^stmd '^rcsf ^ 

^ I cw«f 

i. ipjf^ (Flat Scraper) 

^^<i|iS'a5 (Half Round) 

'S. 5Tt^^ (Triangular Scraper) 


i i.'S 2t^ Wlfim ■*H1^^‘t 
i.ipTf5WTl’rm : 

iTl^ ^ lpTf5 -m^ I w Tf iTlw (Cutting Edge) ^^TTstHt c^TN^ 

I i£|1^ ■^Tf^tt^’^ (Tif^ 'So (Tlf^ 'fM' i'S if? ^tW ’S'S^ ^C?J 

srrc^ I ^ w ■5i^d ^ i 



IM : IRT© 'Wt^ 

^ I io c^ ^o fK ^ m 1^ 

^ (.'»'®W5i m c^tHW^ (concave) ’Iw i 








'S. SjIt'iN 

iii1^ w^ w I ^ (edge) i 

2rr?i^^^ I c^tHt^^‘'i§^n, c^ ‘'tr#r^ 

s^I^ ^ <|J<|^'® ^ eftC^ I 



fea 


ii.8 f^f^ 2t^ WTt’ft^-'il^ <\i<iii}^ : 

sfiTit ^ ^‘=tt^ ^ ^ «rf^ I illc^rf^ 

<pC'fl ^■'t^ ‘^^^li^?, ii|^’ wf ^ 1^1^° ■*fH (Oil Stone) <pC'fl 

I 

li^ ^‘'trc^ w c^TNT^ «rw 4oiT®H ^ M?t ^ «nw[ 

c^ wr*w ^rrc^ i wi^ «fwii ^ 

w '^p^ ¥r-«fc^'s ^!T5iwr I <£\p^ c^ £|T?i (t-^ cP^ 

^JTTsiKr ’TT^ wm 9m I ‘'ttwrf efwn, ^ 

^JTTsn^ f^l^’lwr 'Q<^ ^ W I stTfC^ ^ ^stl ^ I 

'¥l^c«i'fl ^■^'S ^^tsr I ■^[^?, c<|silc'®'S 

^■«ff^ ■^mt wi^ 2fc¥rn ^ #1 ‘'#5rfd ^ ^ 1w w 

#t £t^ ^im #1 ^ ^ Wf SfC^tSH I stT^ ■»fw ^«Kt ^‘'1^1^ «lf^ 

■^Ira stl'5C<P Wf ^C«1 C'^'SllH £tWf®H ^ I ■®1^ 

^^'®C'=i?i £fm ^(t° c^d wf 1%R I 




wf ^ M'Bt 1^ ^ ^ 

I ^’fTc^ ■srr «nw[ ^^rr^iw ^’Tf^ ‘^'sut ^ i 
sfc^psH ^ I c^ ^ c^rc^rr % «nw[, 

^ ^ ^ %5^ ■^mr ^ I c^fwf ^ ^ £n^¥^ 

^sjrPf^ ^ ^’Tt^ >ivi'N5iM^»rc^ ¥i^ ^ ^ mrc^ ^ i 

t^¥l1%?, (Bearing) Wl#il ^4-c^tHW^ 

^ c^tHW^ ^‘'1%^^ n\i wc^ ^ £fc?rr®H i ^ ct^h ^ 1wtit^ 
(concave) ^’ffwfnc^ ^sjif^?, £(<TI1%^ ^ ^ '5i^<^ ^ ^ i 

Wlt'^ft^^'Q '’TN^lh'sl 

i. wf5 ‘^?, ^ sflUM ■*M ’Tf^t^ ^K 

ii}=wi-sici]i£i^^^¥i^^ I 

^ ^ri^ 's Sif^^ ■*n^ ‘^«rc^ ’'5^ ■»fi^ ^ i 

• ^■'ITc^ '®l^'®f '^it^ «tt^ ■j^t ^ iri"^ c*fw 

^‘=tt^ ■«rf^‘% ■siisiT ^“=1^ iw ^s#ra ^ I 

• wi^ ■3T5RI ■^tc^ 1%?,^ ■?iTc^ ■^, c^ §f®T ■srf^^it^ 

«rrc^ (Tif^ c-«i¥H ^ I 



fea : ^ '*m W'STTf 





i. <1 SIC'S #t C^Wt?I? 

#t c^wm? 

'S. C^ t'sit ? 

■yrsf^^sf^ 

i. 'S #f #f ? 

c^ ^■'tt^ c^«rm ^ ^ I 

'S. c^r^ Re?] 1%?rrf%°-'ii'^ 'ssic^T*f wf '5:?r? 

i. ^Ttf^?, Wl^ £f<trf% '^■«Ut ^ 

|pjf5 ■*fl^ Cff'STTt^ ^<4Tf ^ I 

'5. ^ ^1^, IFf5 'S Slt^sTl^ ■sres^J -^4^ C^-«f I 

8. '^ic's c^ ■^'sm 





“=1^ (angle) c^c^wrn 





il^.^^,'^f^'^|j|WW^^ 2| till's?^ it's I 

4'sw?i ^ ^°s ^ ^ I ^°s ^°s 

l%!%w wrw^ ^ imm\ wr ^ i ^?, i£i^ ^ m\w\ 

<P'flC<, i3['®'®'fl 'S 'ST^'^ I CTf^W'fl <P>JC<I I ^CS151 ^ 

^ ‘=trc^ I ^ ^ ^ftc^, cw (i) l%c^ ^ (^) 

c^ t|^ f^, c»f‘=tt^ t^rm nc?r^ ^rf%?, c^ 



ffea : C=W iXll Rf«f( ’5f?.'*f 




^ C^ 'Sljjcw ^ ■5:?I I ^ CW^ C^ TFI^ ^ 

^ ^ wTc^ ‘^'STit I ^ <£\ <£\ 

c^<=\ f5‘=i^TC^ c^rf^ c^ 1^ i^ I ■*fjt?.^ c^ 

^ ^-^PT 'S(f<tr^ ^ ^ WTC^ ’ff'S^r I ¥f¥ "BTf^?,, lilt 

I io°-^o° I 

C¥t^ Ii5W ^ TFI^ ^ spTf^ WTC^ 

I i£\VS ^JTtt^ ^?, i£|W SH¥IM ^ W5f I -fTlt^ ^JTlt® ^ 

■^ilt® «ij|(.»r®i 

CT ‘=trt CT ’nc*f CT TFi^ «ri^ &yiw->i wrm 

^ I lilt I lilt '^°-io° ^ I 

lil'® RRi<p/'aij|(.9r«i 

lilt iSTTl^Pm IS ^-^tSTTCS^ c?fs^ W I lilt isirl^^t^ 

lFr?,^-iii^ ^<=1 w[ wi^ 1t%® ^ iii^ wc^ «r5i^<^ ^ I wHH 

c#f ^ ‘=lTPr^ ^ lii^^t^ ^wviv®! ■jrm I li)^ c^<^ ig-°-'so° ^ I 

Tflt® ;£)^ WttSH : 

^ i£|igf i£|i^^ -spisu ’TT^f^ ^ C^<^ ^sTltiS lil^ WtW^ ^ I 

ii|^^ Wf- 

i) ^?, mm WI^ ^ ’fM I 

^) CfTCS^ ^ I 

iS) ^^l1^?,-ii|^ ■*lfec<P "flti Wl I 

iii^ ;£)-®f '3(j|(.sr®i 

ifJiSf lil"^^ 'Sl|T#tC3f^ ■SPiSIT ^ li|^ lilW Wtc^ ^ I lilt 

c^<^ ‘=#5rf<^ o°-'so° iii^ w I lilt 1^1^ ‘'tr^ IS %t isf^ 

^ I c^<^^^¥1%?,^ iii^^ (PTittisf^ Mm (?#f i 



1%^ 'a|j|(.9r®i (Lip angle) 

^ 'S ^ iFf°w^ (Flank) 'siTisiT i 

(?nw «R»iii>i 

^eic<p 'srf^ '^i^plfl *iT^ cw'sirf ^ ifW 

R'‘jn5 'SfW C¥CT CSUS, I ^I^CST^ CSUS, ■fft ©T'lJ R'‘jC<P ■^TFrFiT 

^ CT'sut ^ I c^ c^iwFf 'Sf^ ^<ic^c>i5i '5i^<^ 's ^ 

^ ‘=tm I ^ (Htw c^lwFf I 

wn?*fC5T^^ 

^ ^i2R;¥r®t% w®T wf ^ ^ 1%m ‘=tc?r^ sfl® 

i^#rf^ ^ ^^Mm\ ^ I 

CT ^ wfw^ ^ ^ ^- 

i. WTW^ (Rake Angle) 

WlW^ (Back Rake Angle) 

WfW^(Side Rake Angle) 

Wtw^Arf^ (Cleareance Angle/ Side Relief) 

'S. RRi^/Wfw^ (End Relief/ front clearence) 

8. ^!Tf^ Wtw^ (Side cutting edge angle ) 

(t. (End cutting edge angle) 

i Afi- 2t^ ^ f^ 

f^i%s ^ ^ wTw^ ^ c'i'sin 


^JM\ I 


'S¥|¥R^ ■siTlcCQyM 

3f*C 


50*5 







&?llw-»1 


wlt:^ 


■sfl^'i f>C«1 'S C’f^t 

C^ 

^o° 

io° 

(t° 




C«TI^ 

io° 

V° 

io° 





io° 


'S° 




fpf^ 

o° 

o° 



V8° 







1^ wtw^ c^ ^? 

'S. (7TT®t C^fwTC^ ^ I 

■yrsf^^sf^ 

i. ^ “Tl^ <lSIC'S #f C^t^? 

1^iw 2t^ ^ 1^ WlJCitCsI^I ■sTTsf C^-«f I 

i. 1^ WlCitCsI^I £|Wl'ST^i|'®f ^ I 

t^i%S £t^ WTWC^ £fC?I1'ST^?l'® f C^-«I I 



3!i?rtw*r'stsim 

'SlJlW 

i'S. i 1^ f^r5^ ^ 

i. WfW^ (Cutting angle) 

WTW^ (Clearance angle) 

'S. Wlw^ (point angle) 

8. WfW^ (Rake angle) 

(t. 1%^ Wfw^ (Lip clearance angle) 

<b. Bcstsi wlt:^ (Chisel edge angle) 






%f i£i^ wit^ £|t;¥r®f% 
^ I 'srf^^Thi iTiw 

eric^ I i£|isf i% <p'flc'® 

I 1%^ (Lip) 's wf 

^ I ifiw iji^ %;^ 

CT c^d ^ 



fe: 









i's.'s 

'STTl^f^ -siIttSlWtTm 1w®1WW Wrm'S 1%^ CWT- 


■sjTlcCQyM 

wiw 


^55° C^®f 

■»f^ t^=5fl^ 

1^5^° C^®f 

ITNt (HVI^IJ) 

8V° C^®f 

■5rlt'=4if>c«i, t"dl^ 

^55° C^®f 

^ (f^'®'=i) (gt®, ^-dm (^) 

(t^°-(t's>° C^®f 

^W'^iit'i^, liiTi^Hitt, ?fiI5i?4 

'SG-°-8V° C^®f 

C5]¥lRl^ 1^3^ 

^(t° c^®f 

wi'=iI^Piy|5f, wi'^f^Piyi^ 

(t'S>°-^o° 


i'S.8 «ij|(.9r®i 

f^ 1FH W'sut ^rrc^ %[ wt^ cwr 

'Sf^ ^ttct 1i¥rc^ ’fm 'Sf^ ^ ^ ^ i liiw w 

c^<^ %?lTra^ I3^?llw->l WTC^ ^ I 

i'S.5' 'aij|c»r®i-‘il'^ 


CT ■5it:sit % ^ ^ «f^i5ift %?iTc^ wTw^ it'«rr i^rpi’f- 


■5iiidJRyM>i 

!3^?ilw->i larrlw 

H?1V| IS t^=^ 

0 

1 

0 

9 

■»f^ t^=5fl^ 


wl'=if^Piy|5f 


^ (f^l^) 



i'S.'IJ 

i. wTw^: ■sKisu %[ ^ lilt c^®f wlit I 'sn^rTii ^ 

i£|^ efTC^ I %[ wl^ ^STSTU lilt lil^ Wf ^ I ^5#^ C^®f WTC^ 

srwwmj^ I 

%?]Tc^ wrm : tt^ f3^yiw->i wrc^ ^ 5 #^ ®#5riT:<^ erw 1 Q^yiw->i 

wTw^ «rwn %f ^^¥1^ ^!T5r?i iii^ wc^ 1 








'S. C^ (71^ wren's wf ^ I C^ (71%^ ^ 

’ICiJC'G?) ^sf CT C^<^ ^ ^51^ -STTSTIW I Wrwe^ ^ ijl^ WTWC^ 

‘=tc?r^ wlr:^ ^ I wrm iiv° i ■»fw 

WlW ii^(t.(ih° TFMft (TlKI^ J5 >o. 5-55>° wr ^ I 

wTm : ^ ^ ^ «rrc^ ^ c#m i 

^sr:^ CT c^<^ ^ ^ wTc^ ^ wTw^ ^ I c#rs[ m^'s 

I C^p|'$| C^'^ ^ w '»lMt ^ I ^¥li^?, ii|W QSUS, Tit?! I ■*fw 

C^Pl'SI C^f*^ ^ 'S Sff^ c^f^'$| C^'^ C^ C'7'S¥f ^ I %7r^ «(^plft 

^o°-'So° ^ I 




g(*j^nGTt-i's 

i. 1^ <|elC'® #f C^wm? 

c^wm? 

'5. f5^yiw->i wrm 

■5rs,%^8f^ 

i. Rcl5 ^ ^ c^<^ wte^? 

^?,wrw^ «wiww^i w ’rf<#j#t? 

'5.1%% 4'®W5i c^r;^ f3^yiw->i wlww?) ^ i 

i. %[ 1%^ ^ I 

%[ 1^1w c^'^>i^c^'5i £forr®#®t ^ I 

vS. ii|<p[D l^ei Rcl5<1 fM <PC'fl RRjfl (Tf'^rt'S I 





2tf^ 

c^ “=5^^ c«rc^ ^t^rwiw^ '5iTit5§¥H 

wr^% sfiR <p'flic<p^ ^bM?, I ^BiW?,-iii^ ^^r®T '^i[M\ 

^CST^l "^Tl^lw c<«1'il*jl^ ii)=^Nc?j.5T^ I 'S 21^1^ I 

i. C2ft^ "Bli^?, (Plain Turning) i 
"Bll^?, (Step Turning) i 
'S. cB^ "Bll^^ (Tapper Turning) i 

C¥ft?Tf Tf 2f^ ^ ^ C^rC^Tf WS 'm0^ Tf Wf 

<'SC<P Bjf'^ (Taper) <icsi i cB'^-iri^ 'srf^ Wf ^ ^ ^^TPf, cB'^ 

cB-^tt^ C^<^ I 

c^ c^rf*fCT^ '^Tf^lw Bjf’iT^ I 

i. c^ 

CB^ ^ W^RTTB 
'5. 'Bjt’fm WfBlK^ ’fwl^ 

8 . 

2f«fCT ^ ^ cB%[ ^ Wf ^’ffB'f^^ i 

C^ ^ I <£\-^ (^(^ 3j^C^»'=1 W^W^I ^ fB^ 

^ ^ 1^ ^ WtWP^ ^ ^ Btt^ ^ I i£|^^ 

(.•51^ s?,R«i fire?] ’BPi^Tf <PC'fl ^^fBH ^^r®f <p'flC'® i ^ri 

’I^R>C'S C#f ^ 'SfW^ ^“=1^ 'Bjt‘=tt^ ^ ¥11 If I C^ ¥^®|f ^tW If^sIlN lltl 

t>i¥T ¥1% Bjflli ^^fBt 111 I 

■^IPT - C^ ■^IPT 

tan 0 = ^ ^^ 

■^ ’ 2 X M’IH ’5f?p^ CW 

d = 'SRH c^ nil 
0 = ?Ttim c^i 
L='Sr;ii t>ilT 








i£| ■'lwl% ^ 'S C^ C^<^ 1%f^ 'Blf'^ WT^ 1%C*r^ ^■'iWf^ I 'ST<ic<P sTft^ (7r%;^ (Live 
Centre) 'S C^ (71%;^ WtT7[ stim Wf ^ WM Wl^ C?!^ 

« m ^ - 5 ^ I ^sTf^lw ’li%5rf<^ wl^ c5^ 

^?,'*f c^ ^ ^sTTsTCT-f^i^ mt(^ ^ 1 



^ trf’fl^ ^ ^ 

wfst Wi '5rft:’f ^!frrc^ ^ 1 c?f^ ^ 

'Bjr‘=tt^ ^ ^stt ^ ^ I 

o(wr5 ■stN = ^ X Y ir|-«riw D = 'Bjt'^ ^ ^ 

d = ^v5*f^ C^ 






^^8 



^sTt^IW trf’ft? « C^K Wf^ M 

c5^ ^ mt(^ slwrsH ^ ^ I 'sjt’fm wf^iK^ ^ ^rm 

^ I wi^i>wc^<i ^?,-*f^M ^m\ ’tit® c^, ’tft® ^ I ’tit® 

wt'iw c^^R^C's ijt ‘'tfctt c^ wi I 


tanG = 




8. '»lKI(.<|j 

il| ^'^ItsC'® ’S'S^ 5oiC<P (Trtwf <PC'fl CW'Sirl ^ ^ C’11^C<P £fC¥tSf%1 (Titt 

^ ^ I ^5#^ (715 W5U 1tc®^ (Tl'SUt I <£\ 



iS.'S (71^ (7ff*f1?T^ 2l<p|'51(.«in 

>lf^4®rc^ (Tfii (7lf*5T(1^ (2#rw ^ 'StI^ ^ I i®Wlt^, f^t^ ^SJWI, ’tk^l^ 

£|^ twlf^ l<MWt (TPi (7lf*f57R^ (2#t^ ^ Cil-^tCJTr ^m\ I 








(Speed Lathe) 

^) ^ 'S'?rli%^ c^ 

?t) 


■ 5 ) ¥11%?, c^ 


C®1^ (Engine or Centre Lathe) 

^) ^'fr^ tfw c^ ■^) t2if*f^ c^ 

^) C^«t3 c^ ®) c^ 

?t) |W5f C^ ¥) C^ 


'S. (T'M^TK (?f^ (Special purpose Lathe) 

■«f) m ■&) ^flT^ C^ 

^) C^ C^ t) m (NC) 

^) !h^wQ<js||^ (CNC) 


i.8.8 (TT^ 'Q 

i. 

'll. tw w 1^ ^ 

8. ^C<pl5 Ri'bI^ 

(2-. '3)cC|wl^<P fw C^?, 

°^. 'sicClwfD^ 5 t^ 1w 
V. Ri'sl^ 

<5. '3)u5|c^f5<p Ii)=>l 

io. 

ii. c5^ ^ '3 |^C>|i3 ^ 

i'S. c5t^ ■3?^ stI%° 1%^ 
is. c5^ 3^ f^t^ pfl^o 
i(?. ^^’=‘*11^ 

iH. (7i1^° 1%^ 

iV. 3^511^?, 1%®!^ 



fea : (71^ CSTOt? 








¥1^ (7i1^° 

■«t. (71%^ 

c5^ C^°s 

■ 5 . ^srrrc^tN^ttwc^ (7il^^ 
■^. (2|^ C5l%° wr?rH (ttI^v 
w. iw c^°s 
^^l1^?,wfBt (Til^v 
■ 51 ^ (Tll^v 

1>|C^V| C3#° 


i»8.e-(7f^ 

(TPi (7rf*f^ ^ I (TTSR- 

i. i%^ ^'^R>C'® Wf I (TTSR- 


■«() (T^’f 

n) 


(7pi%?,^ (TPf 

's. ^trl^?,«r¥ 
8.^?. 

5-. 

V. 



(71%^ ■sitWf C¥r<^ CWTI^'SfW^ CWf iit=WNC?J ^!T5rl^^ 

C^H«ic<p c^r'S ^ Ctft^ <ic«i I ^c«if (TPi '^TTc^ 

m ^ wr '?mi Ic®‘=i«f ^ 

1^iWt ^ ^si% ^ I l^f^ ^ 'Sf^ ^ 


y 

r-r7 

r: 


> 

^7^ 

F 

*—To 


fea : (.'f5?,'5 ctl^ 


c^r' 5 'S R“RRf?, i£|^ tj^Tc^ R'S'S’ I ^ >i>jc?j c^f^ ^ Re?) 

«jf^ ‘=#5rfc<1^ '5|Tlt5§¥M ^‘=1^<^ ^ I ^ ^STITTR 'Q ^ 'Q^‘^< 

I 

^Bli^?,-ii|^ Vic'S 1^ I '®C<I (THi (7rf*fC^ '3)'st=C'fl'*ft <l'fll<l'fl '^1'^ 'STTt^^ '^■flC'^ RRjfl 

'^TTCT ^BIW?, '^fw Wl^ ^C^lf (7^^ ^BlW?, '^jTSf I C^^lwt 'S'?rl^FlC'>1'fl C^p|° c«l'»lc<l Wf (7^^ 

'S¥r#^fCT^ (Tff^ (Shoulder) ^ ^ \ 



i. (7#m (7fw%t’rt^ 

C^fC^Tf ^ ^ C’fC's 'Sl'^K ‘'I^TfW C^<^ 

WI^ Sfl^d ^ W 'BTf‘=tl^ Wf I (71%^ (7IW 8-‘^^R)C'® "571“^ ^ 

I '^«rr, ^sTf^jw, cB^ ^4C4 n. 'Bjt’fm wIbik^k;^ 








fSia : 


'S¥r#^fCT^ ‘^1'^ «iwi ^5T5r^<^ m\^ wm c^rf^?, nw% wf ^s \ 

« C^ (.>I^IW5l ■srw, C^ C?f5, WR^ tfsff C3^ C^ wilt Cii'SHt 

'a)<^r?I I Wpl?, ^W*fJ ^C^lf 'STIR^C^I'S £n%^ '3)W<1 '^TTC^^f >l>JC<pR;‘^ 

WRTf, '5I^<^ Wr ^5#^ ■sTRi’f WRt, (71%^ (TIW Wl^ ^STSTH 

C^ C>l*C|W5l (71%I^ I 



fea : (?Ff%?, 


'S. W 

(71^ (TTW 'S¥R#^7r:^ (Trf^?, Wl^ C^IWt C^ CWTt^ C#'MC^ W 

^ I Wl^ ¥R;^ 1^ ^'STTf I ^!T5f^ o.oG--o.ig- Wi tw 

^ I Tp^£t^ ’f#?, 1%^ U1^ WTW^ Wf I ^°s 

ojtr:^ (7#f° ^ (71^ «rw I ‘=ti1^^ ^“=1^ «ff^ c^-«f 

‘=tt1^^ Wf I ‘=tt1^^ C^ 'S¥P#^R7i^ ^5>o° ^'STTf I £|WtW% ^^1%^ 

c^-«l c^a^ ^sfT ^iw I 



ffea : ’fll??,^ 


^^c5> 

(Tfl^ ^m\ ^ (TTI^ ^ 

■#Sf ^ ^ I 2|^ (Tfl^ "51^^ ■sTTsf l^ipi’f 

- (TTI^ 

- c^lwm/ Itr;^ ?li^?, 

- Rc^»=6/wr^^ 


fea : 


(71%^ (TIW^ (Tfl^ CT CT RMWf ^ : 

• ^ R'5c<p >il^<p'»lw <p'flC'® ^ I 

• c?i^ ^5ii^?,-iii^ sft?! <ij<i^r^ <p'flc'® I 

• ^^JT® tw <P'flC's ^ I 

• ^ ’tfNn ^ I 

• (Tlf^^^lTTI <P'51C'a ^ I 

i£|^ “=1^ ^ ^RK|V|C'®'f Wl^iW 5^5^ ^ -^St ^ 

^ I (7f^ (TIW <IJ<I55'® ■'ttl^?, #1%?, Wf ^ I 

■5lR,iil>ic'®f ^ R'5c<p ‘Sjf^?, ^ csff^tr® <p?ic'® I Rmw 1%^ 

l^’f- 

• C3^ fbpl^ ^ I 

• wrf% ^f^pTTc^ ‘Sjfti^v <p'fl(;'® ^ I 

• ^ (71%^ C^ ^ I 

• ^ >i^?j l^'Js <ij<i^r^ <p'flc'® ^c<i 

• ^w'Stc 4 ^ ^iTT^w^r wf I 




(TT^T^ C« 1 C^T RR>f| ‘£t®«, I (TT^R- 








• ISCSI's 

• Rc'ssi'Js 'S^ I 


fSia : 5F« ^5lf^?. 

C^cf (.<'=1'{|fR> 1^^ ^ '#r‘^ W ^ m CT t%»f^ 

■#Sf ^ ^ ^ I ^’TTC^ I ‘i|'5|Wl1%^ 'S¥I^F|^ 

‘=5twi^ ■srcsiT ^ CRi’f wr ^ I ■smtSiwN C^NTC^ litc^ #17?^ 

M Wf ^ ^ ^w ^ I ^ C5^, 

‘=tr«t3, ^ ^ WH 

^ ^ 11%lw ’lTf5TCT% <IJ<I^'® cw- 
■'Uf^ 

■«f. ^ -stritt^ ^?, 
n. wnrsp® ’UitN' '^K I 

G£t^ ^r^prrc^ c^ (c^), ftiwrsi ^s -sFit^ <ij<i^'® ^ i 




fM : 


^TIM?,-i£|^ ISPTI 1%CW 1%^'QM t^iq^’f- 

• c?t^ £fm wf 

• (7i%^ c^ w I 

• *©« ^!T5in c^Mc^ cwi^ 'S¥r#fCT^ ¥r-«rr i 

• nilwf ■?[[ ’Tf'sm ’T#® 'SHT^Pm C?Nm ■^Tf WRt I 

• Gsr® ’ifHn wf I 














^ ^ %f Wf ^ ^°s ^ %fn;^ (7i^ 

1|^ wr ^ I 'siri^f^p5TC^ t| ^sf’ w ‘'#5rf<^ c^-«f -“tw ^ cii'S¥f 

^ I I^«1 ’BTC^ C^l'Cr^ 1^01 1^ Wf ^ I 1^*1 ■51<PC<P c5^ ^<P f^'iC^I (71^ Wf ^ I cS^ 

C'l'S¥f I CS%[ ^ 

^ I C^rf^ '5f5{ <PM C5^ ^<P f^'a5s1C<P ^'®C«1?1 '^Tt^lW '^Rc?J <PW 

'S'?rr^c>i'fl (tt^t^ I^«i ^ I swf 'S'?ri^^^c<p c>i*cr^ 1^*1 
c'i'S¥f’^ I 
^ mii^ (71%^ %[ 

wf ^ I 

i) c?f^ 

(71%^ snw WTW^ 60** ^ I (71^ ^K 

sfl¥tT7rf ^'S^f I 

(TITi (7rf*fCT^ ■^Tf^lW (TI^H 'SHT 'S'^lT^^lTTi^ SflWf^ (7FI%?, Wf ^ I 

TFI^ (Peep) ^ (Tf^ ^ ^ ^ I 

■3#r® ^ 1^^ 'STir#^ (7r>i c%s^ ^ wf ^ wrc^ (7r>i W^° 11^ 

W 'srfC'^ ^ ^ ■^T^prft CSl;^ ^ I C^ "^TfTT^ 1^ 1^ ’51^ ^ 

'S l^ei ■51<PC<P c5t^ ^<PC<P fH'a5C«1 (71^ ^ I l^Rl^ >l>J?j I^si <IJ<l^r^ Wf 

^ I l^Ri°-iii^ ■^T^ra %;^ 1^*1 c<p ■^'%5n^ 'siri^^fTi^ f'ic<p 1w c'i'S'?n ^ i 

'SPO' Rw&j : 

- 'STTl^^fTT^ Sfl^ '3)<*fJ^ C^v, ^C'® *2n<PC<l '^, 

- ^ 

- (7i%I^ ^ 1^ ^ I 






- ^ 'STfC'^ <^•51 O'® <P>J|C'® ^ ^ £(«tw C^ 

‘'Ira ^1|1%^ ^ I 

- ‘'Ira (7#ltl^ wra ^ I 



raTt%^ 

rarft^ ^m\ %f ^ twra ^ ^r^rf 'siir^^irai^ w®rsft<^ '^rr^rra 

^ ^ rai#?, <£\'^ ^^rrsrtw i %ra ^ 5 #^ ‘'ilwrc’f^ wt 
ra‘«fm ‘'tw% I c^ %>!« rai1t?,'^'^mi^ wr^ 1 

ralit^'^lra^ ram1^ c‘'tti^^5Ttt'5 c^Mra^^j^ i 

‘«f. ral§'^lra^ral^f^ W'=i»^l-^!^^(:^wl^lra^i%-3ra^^^5Tlt®raHrag^ilH?,wr^ 1 
n. ^ira^^sTsrii ratit^'^lra^ ^\m ‘'lra^'^^|^^?,'fsj wf ^ 1 

’^i. rai1t?,'^ira^ sfi'® 1 

c^l^lra rallt^^ (Tit wf^ I 

■ 5 .‘'ira^^s#^ wl^ ‘ra%g^ wi (Tit wf ^ 1 



^(2|^tlf^^ 

(.<i«i'ilfR> ‘^twf (TiTi |rai^ ^sn^jrar ^ '^itira ^ c^ ^ tti^?, ^ 1 ^ 




i. 1%if^ t|-^ Mr^ wr i 

«fi%lf^ ¥l^ 1^5^^ ^ ^ I 

's. w ‘'il^'^ 'S¥p#^iFif®?,wf^ I 

8 . ^ CS%^ I 

(t. sfi^ ’ifNn i 

'Ji. (7i%^ C^CSf^ ^sTf^jW Wrc^ ‘'ifNn ^ ^ I 
°^. ^5#WtW (71%^ (2|i%^ C^<^ (71^ Wf I 

V. 1m Sf^Tpfe (71%^ C^CSf^ ^sTt^lW (2|i%^ 'STTl^^l^lTTi^ ^Ri^ 90*’ C^<^ 

(71^ ^ I 

<5. (THi (Tli^Tt (21® l^lfw ^ CT, (Tlf^ f^t¥r^ 

(7li%CT^ %® ^ I 

io. ^ -iS Rl^slwtl ^sn^IW '^W'StC 4 ^ fss Wf ^ I 

is 'QTn¥ 

(71^ (TPi (7ii%;j^ i%f ^wTsf's wittm^ 

<p'flc'® ^ 11^ 'S'?rr#^iT7i^ ^ ^ 

c^«r«rc^ 'S'?rp^^7R:^ i 'S'?it¥ c?i1%?, iwit;^ wf 

^ I (THi (Tif^ (7f 'stii¥ c^?, iwi^ wf ■ 5 ^, im 'q ^i^i^ift 

i. flf-^ C'>i«i<p (7T^lf^?>¥1^ (Three jaw self centering chuck) 

^“=1^ ■^rrsf ^ w t^lwwN m I ■^TfsT^'^ “t|-^ m” I m-1% 1w ^piwt ^ 

^■«PT '5t^ 1^^ 'S >|VJI^<1C'^ WITPT ^ I CWTl^ 'S 1%f^ 

'S'?lT^^ fsf'^ <p'flC'® ’m C^ <IJ<I^'® ^ I 



fea : '51^ 





^'58 


^ (Four Jaw Independent Chuck) 

stilus ^ i%^ i%s[^ ^ I £fc^ ¥1^-1% m 

^ iw ^ 1^ stli^ ^ I ^ ¥r^ ¥1^ ^ 

^ I c^tHW^, wiwi^ wrsf's (StI^ 1%c»f^ 

¥It;^ ^ I 



'S. 'srrt’1(.*in><P ¥t^ (Magnetic Chuck) 

'5ITt^wn5<P ¥l^ "^ift 'SITf^w'S 1%f^ Rc?j t'®R I 1^1^ (¥l^ t'fiR <PW 1% 1^C?J 

ivo° cs c^n^fwf I ¥i^ ‘'ttwrr ^ f^ 

CT-«rfw ■5i^<^ wi% i^i'SR wf ^ I 



fea : 


8. <^Rw*f^ ¥t^ (Comhination Chuck) : ^ ^TTC^ ¥l^ i ¥m 'b-'^ 1^f^ i C^ 
'S'STW'fl 'S 'S'?It¥R^ <P<1C'® i^lt: ¥T^ <IJ<|55'® ^ I ^S'^S 



<t. (Collet chuck) : WR ^ ^7W® ^ i % 

%g^ W'S C^ Wl^ b'g'^'Sr, ii^^'Sr «rrc^ i 



C^tl^ (Face Plate) : ‘^1'^ 1%^ C’tHW^ C?f5 i i CWf ¥l^ 

■^?i1^ ^ 1% 1^-^ *?rrc^ I c«Tw^ c^rfw ^ i wf^ 

wl^iw 'S'?it¥R^ CT'Qtm >i^<i ^ ■??[ lii'SR 'S'?rt^T^>ic<p c^ w>i 

c?f^ tfstr ^ I ^ c^, c?f5, c^prctf^ ^ 

I 


fea : 



b-. '3|)|(.9r®i CtfS' (Angle Plate) : wr^i% ^'STfl^ 'S'?rP#^I^TC^ C^ C^rf*fCJT^ 

(Tpf c?tt5 ^stpsHwrc^ tfstr ^5^ ^ M cwus wTw^ c?f5 wr ^ i 

£(«tw C?|t5 ^ I lilt WTW^ C?l^ C^ C?|t5 C%st 

c^rf*rt^°wf^ I 


Si>. ctl^ (Drive Plate): m C?f5 ^JW® ^ i C^Ri^ C^ 

is¥p#tc3^ iii^ srrc® wit« c?f5 Wf ’tlwr^n® ^ wi 

ctf5 I Slti» Cttts^ C<PC*3a fts l 

^ ^rrc^ I c¥iwt c"^ ^gts^ lii^ c^ ^rrc^ i 











io. WjHsi«1 (Mandrel) : -sun;^ Wf 1%^ ^ '^f’rf 

'S¥|¥ I 'S ^ f>G(;s1<1 lilt 1wlt^ 'S¥t^^T^|^TC^ 1%C»f^ 

W\K 'S¥l^^p5TC^ ^'s c^if*fi^?, 

(Tf^ ■srriwi <j<^'® ^ i 





%f^ 


1^i%W ■soiwi i^lw ^ I '^^- 

cti^-sun;^ 

■«f. iii^’tn1%^'5UTc^ 
n. mvj/ W ■sun;^ 
sit’t ■sun;^ 

%T5 'SUlT^ 

■ 5 . C^'SITI^ 

^?,'5iTrc^ 

C’^f^ (Steady Rest) : C^M'Si C^ ^Rsfl©T»i<p <i>ilwf 

«rrc^ I C^°s (2|1^?, ^ *fTt^P^ I 








CHIC'S (^ I 



fea : wRs W-nJ fea : (.“ICI O^f® C^^-'^l’^ <lj<l^l^ 


'¥C«Tt?rt^ (Follower Rest) : WTt¥r^ c^ c^ c^rf*f^ '^vscsI'A 

I wrruH w1'Js'StIc^<I'=i ^ f^ 

c«R;^^5lwf^‘=tl^f^Tfc-«f I c«r;^ 

CiT?! I WrtWf <p'51C«1 WTt¥r^ C^'S 'STTT^^ '^TTC^ f^ O^IC'® ^ftC^ I ^ 'S 

^ "BiM?,«lilt R 9 v»R>i ^srr^jwift ^rrc^ 1 



fea : C^IW WTRIH C^->X11 


i'S. C®!^ (Lathe Dog) : C^ C^ ^^®Tt^'S Wf ^ i C?ft5 <ij<i^'® ^ i 

^ 'Sf^ 'S'?rr#^fc^ sflw (Ti^H 1 ^ ■' 3 ^ %ac<p 

^ I 'S'?iT#^l'CT^ ^ srtM c^ cttt5 ^ I 

m C^ (.>l*C|W5l ■snwf <lj<l^'® ^ I 




fM : 


IM : C=W 





c5t^ c^ 

'^. c^ cS^ c^ 
c^l# c^ 

■^. ■'jl^ 1%f^ C^ 

®. C^ 

£1^ C^ (71^ 

'^. '^*rt^®t C®T^ (TT^t^ : (Tfl CTf*fCT 'S'?lT^f^>IC<P '^''tl^ C'l'STrt^ ©r^l) <IJ<l^'>i> ^ I 



(7#t^ : (TpstcM "Birni^ ^?5»f^ «fWii 

^‘=trc^^ ^ -$71^ ^ I 



ffea : '51^ OT^H 

’f. (71^ : ^1^1^ ■5|TttS%nm ^®i% (TR (TT^ I <£\^ <IJ<I^N<tit77[ 

'S¥r#^lT7i^ W<^ W®T Kirn'S ^ I -“fW <lj<l^'® ^ I 



fea : (TT^H 

'^r. ^ ^ ^ (7i%i^ c^ ^ 'Bjt'^ 

'S¥P#^7r:^ C'i'STiH "^rcsr ^ (7#!^ 1%»f^ I 



fea : (TT^H 





(71^ : C^ C5lf*f^ '^TW® ^ I 



fea : ’fit’f 


■ 5 . Rv»eiR>?, (?T^t^ : ^ ^li%C^ 'slft ■3T5r?I ■^TIT:^ R,C>IC<I <IJ<I55'® ^ I 



Im : fa'sqf^v (Tf^H 


f^f^ 2|^ 


I 

Picw ■'iw^ CWT, C^ 5'^R'5, 

C*f'^ f^, 1^ 1^ t^^sTTf^ I 

'Sfli^^ CWT, 



^0 ^'©1% wl^ I^TPi’f 
i. ^sl^ wPiv ^ 

's. wH ■5ji% 

8. ^ ^5]i% C¥l%?, ^ 

(t. ^ 


H. c^ 



V. (C3^) 

55. (wf^^) 


AAA 
® @ ® 




fea : Rf«f) Wl^Fsa 




io. 

(<P'1C'»'$|) 

i's. i%-(2r® "511^?, 
i8. (21^ "511^?, 

^(t. 

iH. 

iV. <P'1C'»'$| W 

i»8.b''5lf^Viil^>l'a<^'a| 

c^ w#®r ^ 

i. m (2if^ ^ (71^ c?n^ wf I 

■Bm, ■sri^Mm, 's^ t:wtfw c‘'iMi^ “'ift^ wf I 

'S. Wf5^ WtTiSfH Wf I 

8. '©^ ^5^ Wf I 

(t. (7if*M wr I 

'ji. (Tif^ ^5#it ’itt^ it-«it © 1%f^ '^«rr^ c^ (2f©¥f I 

H. ’lR<l'®W5l ^STSTH (7R f^f^ ■^n (Tiiw '^ 4 I 
V. ©¥t^F7f © ^ ^51^ C'i^TIt I 

<5. c^ 

io. c#^ ’|R<I'®H ■:?[ Wf 

ii. (Tlf^ ¥l^ ■sit’f ^ Wf I 

¥1^-1% "51^ ■^n (2T©¥f C-«1M I 
i©. '?Flti%^ ^STSTH ^![U^ W ©1^ (7{©Tlt 
i8. m C^ (711%^^ ^ ^ Wr 

i(2-. ■*fC'^ i%^ WC<jlC'® C^, '5rl%^, 1sf®f, ■'ttl^ (7R7f ■^Tf I 









c^ c^rf*f^ ■%!% #t ? 

'll. C^ 

(t. C3^ c^ ^rrc^? 

■yrsf^^sf^ 

i. <|sic'® #f C^T^? 

c^ c^rf*fw^ ■%!% <i«ic'® #f c^T^? 

'll. c^ c^rf*fw ^ ^ ? 

8. c^ji%?,iwl^ <isic'® #f c^T^? 

G-. (?^ #t? 

'ii. c^ ’I'^f^C'® "BtI’TI^ "Bli^?, ^ C^-«t I 

‘H. C^ CTf^M'fl (Tll^vpT^ ^ ^ ? 

c«iW5i RRjfi <pc^N Ilf'S I 

'S. (71%^ (TRiir^ 1%%^ S|^ 'S¥|¥ C^K R9'»Rc>l5l 'STfST (7f«f I 
8. 'Sfllciacsi'fl #f ? W 'S #f #f? 

(t. (71%^ (TR;^ 'BlW?,'^R7f #t #t >l'®4'®f 'WW Wf ^5^? 

(^ (7rf*R?f^ <pc^M>i^i^ #f #t? 



atfsRTt 


C»ff^^ ^ m\^ Wf ^ (?^°s C^rf*fCT^ ^ I C»ff^^ (Shaper) ’^TTW C#f 

I ^ ^ Mt C^rf*f^ ^hf^jW CT C^rc^Tf #, ^- 

'sra (Key way) (grooves) 1% t%C*r^ Wf^lK^ <lj<l^l^ <PC'fl i 

CTf*fCT^ ^m\, trsfT efTC^ ^ ^ 1%OJ 

'?riwh]h® ^ ^?,^err c»ff^^ ^ m\^ i 



fea : C'I’IH C^rf^ 







^8'S 





^ ^ C3#5rf’f ^ i (Tf-sM 

- 'S¥I^^ 'S ^5T5m 

- 'S 

- c5l^ (Tit 'S^sTsm 

C#^ (Tt 'S 

- (Tit'S 

- (^‘^ ^ (Tit 'S >l>i‘i|?J 

- (TT^^ 

(Ti’n^ t^lW « (Ti1t^i£|^ I 

- 'S^I^T^TR:^ (Tft^^ W^ 1M5^i ^ I 

-^«nwr^ ^ I 

- ^«rr®i«r(?^ (Tit ^ 

wfsff 'ipi^ ‘'iw% ^ 

- i% 'stit^^tr:^ ‘'UI^HH ^ cwl^ ‘'1^ ^ i 

- 'sti^Ptr:^ wtc^ ctltt^ i 



^88 





- ^ C^tTC^ ^5T?rN (71^ ^ I 

- c»fw ‘^<%It:^ "Bt^ iTf's I 





# c^ (i) ^°s c#^, (^) HtTif c^\^ I (Tf’fm ^ (7f 

^ ^ ^51^ (7f‘=tf^ ^ I i£i^ 2# fsfi^ fsfBn;^ wf ^ I 

1^^ (TT^ii^w^ c«rc^ c^f-^rr ct, 

1^C^ _ i8£ _^8_ _ 

C^l^ ;^i5. vs 

^f|t?,'*f1^ Rcm (Tlt^t^ ^+'S = (2- c«fc^ C^T^ (7f, 

C»ff^^-ii|^ (TrfB ^sTsra m Vfi- 'S/G- ^?,'*f c%;^ ^ 

^ I 

wf'^, l1^ = N I 

C^TiW (TTfB = L N 1^ fsfBm = 




^8(t 


=- 1^/1» I 

LN 'S 

= Y^Wra + jSte, 


LNx 5 
1000 X 3 
LN 




600 




^(t.8 

C*ff^° C^lf*fW CT ^<psi ^ ^ C*ff^° Wf ^ I ©T'iJ 'S'?lt^f^>IC<P C^lf^ 

C5f^ vuSTl'svsrC^ ^ 'STTl^PfCT^ Wf 

^ I ^ ^^iDSf c*ff^?, wf ^- 

- 1^-'S’ra 

- wcS^ 


ifi-.fi- cH’rt^ C5ff^ ‘0‘1^'a 'QTrt¥ 

- c^rf^ ^ t^wN %rrc^ <ij<i^'® ^ i 

- ‘'UI^MH ^ ^ 'Sltpi ^!TI^ ^ I 

- c^ - ’fi^ 'S'?rl^^ 51^ C5l^ <ij<i^'® ^ I 

- Wf'^ ^ “ wr^®Ti^ c*fPf°-i^i^ ©T'lj 'S'?n^^^c<p ■^^tfs’ cw I 

- #1!'^ - 'S¥t^#^PTC^ wNt CS%^ W^IT 'sltlTN <lj<l^'® ^ I 

- WTWC^ C?f5 - WI (?^°s <IJ<I^'® ^ ^ I 

- ^ wsiMifR) i^<=\ wm i% ^ wf ^ I 



fea : CTf^ «fl?r 








fSia : 

- C^ ^ ¥1%?, ^ 

- C^ ■®1^ ■^l1% ¥1%?, ^ 

'5. ■^n^ C*ff^° ^ 

- ^ ^ ^!TI^ C»ff^^ ^ 

- ^ ^ ^!Tlt® C»ff^^ ^ 

8. 

- ’ICiJC'C'Js (¥1^ (aTPSt) 

-3^ 







(t. 

- C^St«CS%f 

- ^ C^vsCC^sl 

'ii. #1%?,^oT^ 

- 3 ^ (TrrsT 5^5^%?, ^ 

H. 

- Qc>if>i^^ 

- ^ «fW3ft<^ Rc>lf>l^|^ 

- ^ ^ Rc>lf>l^|^ 

- ^ Rc>lf>l^|^ 

V. 

iC-.b- C*lfH?>-‘^l '>1'S<P'sh R^illfn 

- wr^ I^^vjC's'f ^ 

- >ll^<p'»lc< ^ (71^ 'S ^51^ C'i'STIt 

- ■SK'TlWrn 1W Wf I 

- 'STTI^^ «%7f 

- C#^ 'S 

C^‘=1«f ^ ^ Wf 

- wf 

- >|^©T Wf 

- ^ wrwiq ^ ^ I 

- ^^fiSf 'Q^ (7rf*fCT^ 

^?,'*f^M C5^ Wf I 




fea : C*t^1H C^rPtWl ■^ll^'v 





i. #t c^wm? 

c»f‘^ c^if^ c^ ^ii%^ ^ 

'S. C*ff^° (71^ <I«1C'® ^ C^WlTf ? 

8 . (7rf*fCJ^ ft ft? 

■yrsf^^sf^ 

i. C*f^tt^ (7lf*fW ft ft Wt I 

^ (7[-«t I 

'S. C*f^ (7rf%CT^ 1w C’i'S¥t ^ ft«tc^ ? 

8. (7rf*fC^^ 81^ ^ (7[-«t I 

i. c*f^W5i RR)fi <pc5n's I 

(Tf^rt^ (7if*fT?^ 'sirtfc^?, ftijvi>R>i>i^^^ ft ft? 
'S. ft ft ^si>i c*ff^° (7rf*fw <ij<i^'® ^? 

8. e^^'^tcsfftft wt^? 



f7fc£|'5^ 


C5ff^ 

^ (CNC) wf 'sjciJlwfD^ 

C^rf*f5T ?11%-£|^ fH^wQ^j'N ^ C^rCB^ ■srfsiJW 

t'sRf'® csTf^N ^ Piijlsi'® ^ I ^ 5'=ic>i5i ‘'ITWfsrSH cw- 

tw, ^ CW^- 

iw<^ w I 



fea : f^iXlHpl CTf*|JT 


C#^f^ slWl'Sr^iJ'®! ICW^- 

i I Sw>^l1% I C^W- lilllH i5=r^ I 

^ I '5M W®jf^ I 

'll I wf^ g^ «if^ ‘'tlw^ I cw- "51^1% I 

8 I ’|R<I'®W '3ld?ICV|fD4 ^ I 

a I wf^<p'®'fl ^fi'® 'sth ^**1^ i 

'b I 'S'?it¥ if'® wtg^ g'^?, Ri'® ■5 t?,c<p|B'® <pc'fl i 

H I c^iTHf 1%^ ^ RfiiigRf ¥i^T^mi sfonwg ■srr i 







^(to 


V I ^ i£i^ I 

J5> I w I 

io I 'S CW® CW I 



i'lj.'s «r??*r3T^ 

fyfi£|T[f$f C5(i^ sfs^I^T® ^?,'*f i^o ^!^'® I '^«ft- 

i I 

Machine Unit NCT controller 




CTf^ i%[i%f^ ^?,'*f i^ I '^^- 

(^) C^ (Lathe Bed) 

(^) (Viee) 

(^) (Cutter) 

(■^) wfS^ (Motor) 

(®) (Light) 

(¥) ¥1^ (Chuek) 

(t) ?n1^ (Plastie) 

(^) ^ (Guird) 











CHUCK 

THIS HOLDS THE 
CUTTING TOOL. 


PLASTIC 

PLASTIC FOR 
CUTTING 


LIGHTS UP 
WORK PIECE 


GUARD 

WHEN THE GUARD 
IS CLOSED IT 
PROTECTS THE 
PERSON 
OPERATING THE 


CNC- 



CUTTER 


LATHE BED 


THIS TURNS THE 
CHUCK AT HIGH 
SPEED. 


HOLDS THE 
MATERIAL 


THIS IS THE 
BASE OF THE 
CNC 




'i}1^ Rc?J I 

^ I 

'll 

(t I 



fea : CTf*|JT ^■5f|pftTT '®T?rtsrF 

















C^ff*fI?T^ •>l'S<P's| 

i 11%i£|-sTi% C^ C^-«f ^ Wf '31#'® 


DUST 

EXTRACTION 

OUTLET 


GUARD 


DOOR 

LOCKS 


B. M 



CONTROL 

PANEL 

STOP 

BUnON 

RESIDUAL 

CIRCUIT 

BREAKER 


fea : c^ifiR 


'll I 'sriwrn 1^ ■JT?f I 

8 1^'^’rii% ^sTiTi^T wf '?inr® I 

(t I wf5t wl^ ^=T5r?i ^5#^ i%iw wf I 

I '5iw wm ^ I 

°^ I C^fHt 'S C^ '^4 ^ %?! -^n I 











^ I 1%"*! I 

\») I i%i£|»^f>i c^rf^M'fl 


i I CTf^ <I«1C'® ^ C^T^flU I 

\») I fyfi£|Trj% c^rf^wfl 2jc?j|'ST^?j'®f I 
8115fi£i’?fj% csif^M'fl <ij<i^r^ I 


i 1^‘^1 Ilf'S I 
^ I ^f'^f I 

\») I i%i£|’?{t$f c^rf*fc»f^ ^f'^f I 





*01^ 's #17;^, wf?*f « ^ 

^ CIFW 1%?^ C^ Wl^ ^F[ Wf ^ ^®1W 

(.V|<ti|fH4j'N ^ I 



Me<:hayniccil'Seed/ 




Pimp Housing 


Rotating 

Piece 

Spring 
Conor 


Q-Ring 



Stotionory 

Piece 


Rotating Shaft 


i_N 

^O-RirigN-Axia 


Piog V Axial 

Rubbing 
Sur^fACC 


fea : CV|4lp4)m f¥\ 





9W\ 


^(t(t 


i I *flt^ vs twin^v^l^ #1^ RiC^vSt SpTp Wf I 

^ I 'S Wf?s*f^ 1^ Wf I 

vs I ■Wf°'C*f^ 1^ Wf I 

8 I vs 1^^ 9\^ sti%c^s^ wf I 


RR>jj £R^ c»(<p|I»i<pj|«i Pi«i 'TN 

(.vi<ji|iH<tiiN ^ I '^«rf- 

i I jrfn v^i^ ^F[ I 


^ I I 

vs I C^ 


Complex Seals 



IM : SWrai Ci| 4 |p 4 )l^ fm 


Hose Couplings 





wrc^TTc^ i%i% ^ cwrfwH wi^vs ^ wf I '^«rf- 

i Isnt^^Ff I 

^ I I 

vs I ^F[ I 








TERTIARY 

SEAL 



StiltiOIhliy 

Face 


Basic Mechanical Seal 


fea : CV|4lp4)m f¥\ 


i£i^vs <ij<i^iR 4 i%l% ^ ^ i '^^- 

i I ^lTti%?,^Ff I 
^ I I 

vs I c^p# ^Ff I 
8 I 'S-it?,^Ff I 
(t I ^rm^Fr I 
I ^Tni%I^«f ^F[ I 


i<\.8 

i I ‘il'® ^Ij heap's 

CT W<pl!H<PiN Wf?*f fel ^1^ (7f ewus WT ^ 

Rica'S! 5r^ ^urr;^ Rft wr ^ i 



1m : '^l'® 'UPtcRS' Rff 




CT (.vi<ti|lH4j'N wf?.^ ^ ^ri^lw (7f cwm WT ^ ‘=iiiU<# Rica'S! 

Rm wr ^ I 



Ra : <p»ictr5l Pl^l 


's I 

CT w<ji|!H4j'N wf?,'*f c^ CT ^^1^1% ‘'iiin:*# Rica'S? 



fea : C 51 iSf ■^’ff^?. Pft 


■Rf^ CWtR^nRTRK- i^I'^ «>i'a«Ra|<i R*(?||fn : 

i I (.vi<ti|Ri4iH Rm ^5#Tt ^!#st Rm wf Rm ^ i 

^ I c^i^lRwRr Rm wft £WfR 's ^‘'tsrtwf Rwnf Rm R^ 




'll I Rfr;^ ^ c^lwt wifR® #1^ ^ ^Ttr;^ 1 

8 I Rfi^ ^ ^ wl^ ^ ’fm I 






^ I (.vi<ti|fH4J'N ^F[ ^ 1%-«f I 

'll I CWIIWN <IJ<I^|R4 t%-«f I 

■yrsf^^gf^ 

i I cwilwN ^F[ <£\'^ 9 \-^ I 

^ I jTf^ ^? 

'll I w<p|R<PjN^Ff W 'S #f#f? 

8 I jrrn fm c^«fm wf ^? 

(2- I C^ ^Ff C^«ft?I Wf ^ ? 

i I RR)f| ^Ff Ft'S I 

^ I CF^rfF^jH ^Ft FW^ 1%-«f I 
'll I CWtfFWH ^Ft t%-«t I 





wl^ 

i.i <^f^W*f^T CT&^?s£t^^ 

^■«n^ cq-wi^ ^ ■siW^ ^^TDSf « ^^rcsf <ij<i^'® ^ Mm 

4f^W*M (Tit I i£|^ ^'*5*1^ I 

CT >l<j5(r| >l>i‘SIC?i (Tit ^ ^C«lf- 

- (TitH C^ (Centre Head) 

- C^ (Square Head) 

- C£flt|<pt'5i (^ (Protraetor Head) 

- Cf® (Blade) 

i£|^ 71^ '5n1¥?, 'S ^liw^ 'Spil^ 'S I C^C'JS'fl 

^J^rcsf i£|^ ^?,-*f W(Tit ^ ’ff'STit I 4C¥r®T% 

‘=#5rf‘=i^ w c«rc^ c^nBii^, 1^ 's ^ <ij<i^iQ4 ^*11 ‘^'sm 

Ttm I 4 Rw*M (TRt^ 1%i%S ^“■*1 >ifs|C<|[^ Wf I 



I&^a : <pficH*R CT© 


i.'S (Tftt^ f^f^ <\i<\ii}^- 

i. (Tf^ C^ 

(.<siHl<jf^ C^ 1^*# Mm 'Sf^iJ SIC<P'fl ^ 'S C^ 'SHT 

(TftH c^wf I 

1tc^ ^!TI^IW (Tt'SHt I 

- <pRc»i'1»t edict's (^rSlfe (^ 1((Ti C^«1 I 




^'ilO 


- (71%^ 'S¥l^T^fCT^ CRi’f c3t;^ 

cwum I 



- ^ c^-«rr "bt^ i 

- CT f<'‘jC'® ’l^^'flC'^ C^ <p'fl«1 1%*% C<P*3a I 

- gjerw “^sts's (7i%^ ’rf«i31w §1%^ ■iTf's I 

ifil^'s c§T:^^sf (ttB ^ 1w ^ Rc>im wr i ^ 

c^ i£\-^ <50° C^<^ ^ 8(t° C^<^ ^ ’Itw^ 

cii's^rt wf i 

^?,'*f^M ^ (7FI I 

- cic^ c^ (ttB ^ %frc^ 

<P?1C'S I 

- c^iTTrr 'S¥f^f^fCT^ >ivi'®'=i'®f, ^!T5 r;^<^ wrc^ 1% ■^rr ^ 

’ifNn^ I 

- 'S'?rr¥f^fCT^ ^ ^bOMif's ?i#iwr^ ■srf^ ^'s i 

- c^iTTrr ^ '®'=iciic*f 8(t° c^<^ f^ ^ ’ifNn 'w^ c^'s c^ ^ 

- TTf^ cff'S¥i^ w^iT '^K wm 'mH c^jm ^\m ^ ^ « 

- ^rrlr:^ «ri^ ‘'#^ i 

- ^ c»fw 'srNtsrN ‘'ilwm '^«ri^rCT i 

vs. CsrfBI^ C^ 

CSffBT^ C^ i£|^ 1^ t%»f^ I (.4tiRHj<1 £|i% ’fTC^ 0-550 

C'l'S¥f ^rrc^ I WI^ >|V|'®'=1'®'f ^ ¥l^ ^ ^ (TRIM'S 





I ^ 5 #^ c^iwt (ti^ wt c^iwt f 

'S¥t¥RT7i^ ■srtwf ^ MNn wr 1 

^kim ■srfwf i%cif*w W'siit ^m\ •■ 


t^ ^ Cf® 



fk : csfffijife c^ >xii 

4Rw*M (TitS^ C«t7;^ (71%^ C^ 'S wl^ CW[ csrf^l^ 

cfCB^ ^?,wr^ ^ ?ft^ "Btt^ irr^s 1 

(M^ ■srf’f ^ £iw^ wi^ csrf^i^ 1%w ^ ^ Ilf's 1 
'^fw^ c#tf^ ^«f csriti^ wf's 's '^r^w ^ 

>|V|'®C'=1 ^ WiTTf I 

^ ^ '•ff's's c^«i c*2fc^ 'w 1wSf ^'S'?rf ^ I 

c^cf (tr:^ ’ift^ ^ (tr;^ ■^rf's i 

lFl^Wl^(:^<1^‘'#5Tr‘!li^4?I'^^(2fl^1^:iTR;ef^(g^-^(7Fq'S^5^1I^^^ I 

csrfsjfe (M^ ^ IFl^f'STTf (.«1C'»'=1C4 ^'S ■^Tf (TR;^ 

^srf^wR :^1 

<£\-^ csffSjte^ c^ c^ c^<^ ■srRf TTi^ ‘'#5rfcf 1^ , 

csrfSjto^ 0 ° c^ <50° 1^ ^sfrNt ■srf'^ 11w c^<l^ ■srf’f j5o° 

c^ ivo° ^tf^^ ■srN ferf^ sf^ ■srf'^ 1 


'^R:®? 'S ’lltif^ '^RiSr 4RlCH*M (71^ Wf 11w '^1'^ '^RiSf^ ^s^t 

<S ^gwf 1w W ^ I ^ ^TW- 

- ‘'#^ ^ I 

- tff^ (7R WI^ £fr<3 ^ (Tif^ 1%»f^ ^ ^ I 

- (7Ri5^ 1%i%w ^°'*f'QM ^ wrt ¥r-«R;'5 i 

- '^rcsf^ c»fCT 1%f%w ^ wrt ¥r-«Rr® ^ i 

- «rN^ lii'SR c^Ri^n '^Risf wr ■^fn i 

- k '^'Q 'srR;^ 'sfR:^ '5#5t c'®^ sRTf^ f^ <^51 o'® i 






Mtrr^snlTr 

0.0(?t^ 5i‘*|'S|?| 

^?s£K 

- 'sijHRjsi 
-t^ 'S¥I^5H 

- ‘=tf«t3 

- 

- Fl^, ■¥%, ¥1^ 'S -SFlt^ 

V 'S'^ ioo fsrf^ ^wf 'sffi;® f^Coi iFf5 ^ I 

- c^'^f ^^jTsn^ %?i ww® (Tffwr ^ ■^tT's i 

- 1^ 'sniH 3T*f 1w |wf ‘'#^ ^ c^ c^rwf ■srpTf ^ 'silwf -^n ^rrc^ i 

- '5iTi¥?,'^Hn;^ siw’f iff's m 's -^iw^ ■??[ i 

- [Biii'i^iitft iwTCTt^ ^®fe ©HI w iTf^ iTf© © © 

(71^ ‘=tf«t3 iTTcn ’It^ts -sri^ iTf© I 









VS.S 'srtf¥^'a|^i||^ 

- 'S¥r#^fCT^ “^twi ‘=trf^^ ■SITC^ iw ^ I 

- fk^ ikk «i^[frift ‘=tf«t3 -sTf^ ^ ^ I 

- frosf^ 'S WNt^ (^'=1*^'® ^ I 

- 'S'?rP^c>i'fl '5HJ 'srf^ ■srtl^v <pC'fl Re?) <p'®' 1 ^ i 



^.5- '’TSRT 'Q 

- 'S'?It#^fCT^ CT ^?J*f ’ffN^ ^ C^ C^<^M 550° «rfc^) 

- 'sTf^I^ ^rf^’fl^ cm 'Q ■sTf’f ’flNn ^ I 

- ^W»fW '?Fl%f W 'S¥l^^%5T^ Ij ^ ^5#wrc^ 

c^'stit:^ «riT^ i 







Wot 


'S.i I&tstei '5r?j£t^ 

*ia[D ^ fiic?j t'sR ^ i ^?,'*f 

■STT^Tf, *fjt^ « I C^FlIit?, £twlw% 

i%l% Bcstsi ^ i cwt- 
(^) <i5[Bc'ST'=i (-^f) 


(^)'^fk®t5T 

(Red hot) stT^ ^ ^Wl% Wf ^ i 

(’^f) fStstsi 

ifiw i%1% COSTot 8 I 

iRf5 c^fksM 

(Htwfksf^ 

WRR^ [bC'ST'=1 


€5% 





fM : lR#fk®f5T 


'S.^t. 41^^ ■51^‘t I 

‘^- 

- l^fW ^ CT, c^if^ ■3#wlt:^ 'S'?it¥ c^ I 

- I 

- Wt <PW ¥1^ <P?1C'® ^C< I 


'S.'S c^«t ^'t 

- IFI^ C^ BC'StW?) '^IW 8o° - 8(t° I 

- ■^'S [BC'St'= 1W stm ^ 'sl^Wlfii's ^ ^ Wf ^ 

’Ira ’ra I 

- c»fra «ra»f]t ^’l 1^ ^ I 


'S.8 ^ 

- '5iTra^ RcC<i ^^fj^?, 'otjlcw ¥l^«li;^ ^ i 



- 'a)f^R'S= W<^ ^ 'SlU^f^ «(iwlwr?l ^ 1%c5^ ■^It'STIt, 

1% 'S^'fl>lR'ST ^'S¥f 4fti%?,-i£|^ ■3T5r?I Ig^ 1^ 

'S ^ ¥f^ ^ I 


- c^i^rc^ ^'Q c^R Rtc^f 1^ 

Rtii I 

- ^ I 

- ‘=iQ<'®h Rf ^ ^'s ^ I 

- C^lTRf 1%WI^ Rf Rf'SHt RlR % 'S 1 rR WTWR (Heel & Lip angle) 

Rf^RlR 4111%?, <P'flC's ^ I 

- (TRpI^ RiRSflR ^ I 

- I 

- WlC^ WlC® ^ 1^ CKR ^ I 

- >ll^<P 'SRl^f^ WC^ ^C< I 

- i£l<pla 1^ fitlRfe® RR ^5RJ ‘Sjftfev <P'flC'® I 

- ■snwf RlWf ^ 1^ ^ ^ I 

- CRCSR Rf^lW RlWf RlTRf WTWR 'S ^^ll^?, 'S'iRT RfW <P'flC'® ^ I 

'S.'Jj "WlR ■RST?! 'Q ri:r 

- CRC^S^^ ^ W^UH (Tit WIR ^ RJlRRlR (TfR 

- CRC^S^tH ^ 1%WIR (Rt ^ I 

- ^ CRCSi^ Rl^lW RlTRf RlWf Wlr:^ « ^?, ill W tiiRJ Rft^ Wl I 

- fk^ £|Rpf^ 'sRsl^H Wl ^ R(R^ Wlm ‘^IR^IrCRR^ItRTRIIwITRR^ I 

'S.'l "Plcsfa RRH '>i'a«p^| 'si’qei^'l 

- (TPPit C5R 

- (TPPit RttsflR Wf 

- 4111%?, C^Ir?, 1^ WTC^ i%Rt 1 r 1%^ ^'SRt 

- 4111%^ ^ tilt I^Rl l^iw ■^'SRt 

- Rt^ lR?nR ‘=#<3 R§4t<^ fRTT^ RR^ Wl 

- Wf 

- s?^W5l r 1^ “=#4^ ^ (TPR 4ft1%^ ^ 

- ^ ‘=1< ^'ST^ 

- '^ICSR ^ Rlt^ 4141 

- RtC4 4ft1%° 441 I 








^ w®t wf 

'S¥l#^'^ CT 1^ ^ 1^ 'srCS^T I 

t%Eis^ 1w cff-^rnTTf ^m\ \ 



iiv° ^?, wrm « ^v° c#ri[ wiw^ ^ wf ■5:?i i 

^ t%c5^ ^!TI^ Rm wf w I 

8 A. snt%^c5ff^yKn:^ ’fm 

- 4fi1%?, (TT^ ^ ^ I 

- wirPi'js's «rf^ ^ i^fw ^ i 

- >lI^<P'»IC< d^f^v, CTf*fCT (Ti^ ^ I 

- l^^viC's'f ^t^PTf'S I 

- CTf^ ^ I 

- ^ ^ ‘=l^-«f ^ I 

- ^ ^ -m^ ^ I 

S.'S. c^«t '3ig[iii^ «?,'^w<i ^ >if^<^'»iw I 

- Tj^ I 







- ^ 1^ CT c^rc^Tf m ’TTcf ^ I 

- wTc® wTc® 41^1%° !?,Rcsi'fl 1^r^ ww 1^1^° 1^ ^Rc?j >if^<p '2|fl1%° ^ I 



fM : 'Sfltf®^ 


- %f wr ^ ■sfrc'^ % ■^'sm ^ i 

c^cf ¥i^ ^ 1i¥rc^ wm ¥r-«f I 

- i2fC¥r®T% « C^<^ 4tt%^ Wl^ ^ 1%WI^ 

^ ^ 'Q c^tT^ c^<^ 1w<^ wr '?rm i %r;^ <£\'^ i 

8.8. £n^f%?^-i£l'^ >|a|?| ^eij|^ 'Wt 

- ■SITCT^ ^ 1%^ ^°s WTW^ 1^ ¥f-«lT;^ ^ I 

- 'a|[^R'S= W<1^ ^ 'S 'SlTl^f^ ^ 1%^ ■^'STTf, 

'S'®!^ ■^rTt^f ■5,'S'?it ■^Tsin ig^ 1^ 



fM : ^ ^ 






8 . 5 -. 

- c^l^rc^ ^'S ’ipt'S C^R Rtc^f 1w 

Rln I 

- <£\'^ ^ I 

- Wlwr^^w^ ’|R<'®H Rf ^ ^ £ftm^ 

I 

- C^f^ 1%WIR Rf Rf'SRf RlR ^ % 'S 1 rR WIt:^ (Heel & Lip angle) W 

Rl^sflTR ^ I 

- (trpI^ csr rIrrIr RR^ ^ I 

- le^ RTR^ RRC^ ^ I 

- WfC® WfC® ^ 1^ CRR R^ ^ I 

- >lI^<P 'SRT^^ WC® I 

- i^lR# 1^ 4151%° ^RRlR RR WRT R'flC's ^ I 

- Rlwf RTCR le^ '^fRCR ^ ^ I 

- ^R CRCSfR RT^;CRT RtCR RfCR ^Rll^?, WlWR 'S i£|^-ii|R 'SrRJ RUrR ^ I 

- tsR R^^fCR ‘£|ft1%?, R"^ R'flC's ^ I 

S.'Ij. >£fM®?>-‘^l'RRRR 'Q R^R RfNRR^Rl : 

- CRT;^5^^4ft^^4ltf^?,i^WlR (R^ WtR^RJl^[RtR 

- CRC^S^^ ^ 4ft%° %WIR CR5 RR I 

- ^R CRCSfR RT^lW RTCRf RtCR RRI^?, WTWR 'S RRI^?, lil’CSfR 'SRRJ RfiRR RRt I 

- ImRRpiR RwfR 'sKR^H RRl ^ %RR RTR% WlWR i^lR^ 1 rCRR ^tRT rI^R^sICR R^ I 




^ WHRR ’ffRt 








8.*^. £|'’TSRT '>1'S<P's| 

- (7i¥^ ^ 

- (7i¥^ wr 

- 4ft1%?, c^l^?, wf^ i%^Tf 1^rf%^ ^'sirf 

- ^ ^rlr:^ 1^ i^f%^ 

- ‘=#<3 ’l%5rf<^ f^ITT^ wf 

- 'S'?It#^ ■*fw®fw wf 

- ‘'#^ ^ c^ W 

- ^ ‘=#^ ¥r-«rr 







(t.^ ^ f^ '’T^iSf^ 

- ?fr^ (JH ^rN^sTf'S ■^rr ^ (Tif^ 1%c»f^ ^ i 

- (71^ t%f%w C'«fM 'S ^Tf’tlwm '3|R>R'S= Cii'S¥f ‘'#^ ^ I 

- c»fw i%f^ ^f-wTr ^ ^ I 

- wr^ lii'SR c^iwt "^rost wr i 

- ■^n -snwf ■snwt ■sdti^si^ 1w ^ i 

i. £twtTSf% Ti^9ni% 

- (7lf*H 

- (Tppl^n^m 

- ^ Cffl^ 

- (TPi ^ 1^ 

- (7i%l^C^ 

C^. M\b-\ Wt 

- £(«tw (TPi C^ (?#f ■siJltSlMH ^ Wt^ ¥1^ ^ Mr5¥ I 

5-A. (Tjf^ 

- ^!#WIT¥ *fir¥^ ¥It:¥ WI^ 1%¥r C¥C«t ^'Q I 

- (Tlf^ ¥f¥^¥¥ I 

- ^ 'S ;2jc5<P*l'i^^i^ l^<P 'SfTC^ 1% ¥t C¥C¥ ’^f'S I 

- (Trf^ ¥^l> ^ <PW ¥l^¥^ I 

- (7rf*fCT¥ £|m>J*si= ^ I (Tlf^ Rct>5l ¥lw® ^C<l I 











(t.'o >£n^f%^ «?,'^(.«i i&cstsi wt 

- ^ 1^/3t\<PC<P <PW *I'S='»|C<I I 

- i£|^^ WlCtt^lC^ ctM C«fC^ wr ^ I 


(t.8. ^«1jU^<l <1j<1^|<l 

- 'a|R)R'6= W<^ W[ ^ I 

liiT:® -^rlfa^ (M’f 's -“flw (M’f I wiTt 

- ^ ^ ^ «r;?m fsfijT® 

- >i'=ij<'=i ^‘=tr^ fsRf^ «r;5h, (Tff'^ 's I ‘'tti%^ l¥»nw 

■sRT^ ^ I ^ 1%^ ■5#^ -srf I 


(t.(t. '£|1^f®?> ■’T'^ "Wt 

- c^rf^ ^ I 

- 5^11%^ ^ 1%^ i%iTf (M-^ ^'S I 

- (71^ 's i^f’fii c‘'tHt^ ^ I 

- 4f^?, (Tlf^ ¥l^ W I 

- £(«m s^rc’f ^5Tit^ H^nTc^ ^ ^ ^ c^ c^-«f i 

- i2f«tw ^ Q^y|w->i wTwc^ ^ I 
-le^^ ^ I 

- i£\-^ ^ ^JTI^ I3^?llw->l WlW^ I 

- ^f^rrr^^ i 





- ^ Wf ^ C^ WTW^, %?lTra^, %?ITC^ WTW^ « CJTTst 

(t.'b. 'Q 

-1%^ £if^ ‘=trc< wi^ ^!T5r?r 'snwf ■sriwf ■'ifNn i 

- (71%^ ‘'ifNn’icijc-c^i wiw^ ^5#wrc^ 

I 

- c^<^ ‘=#5rf‘=i^ 1%c5^ t^lw ■srf’f ’ifNn 

^ I 

^ f^ '£rM®?,'^»t^sT '»1'S<P'S| 

- 5^11%^ 4i^'*'iw5i *fir^ ^’trc^Tf wrc^ 1% ^ ^'q i 

- c^ 'S f^4^C'®'f (Tit 0(1^ i^TTf (TfC-«i I 

- (^ 1^ wrc^ i% ■??[ (¥I^ f5f%?lT5T, '?FI%) (Tlf^ W^ CIiT:-*! ■^Tf'S I 

- (Tp^^srf^wrw wiTi^l^iTr? 

- ^ ^ I 

- C’TKI^ ’litsfN ^ I 

- ffr«^ ’M ^ I 

- (?^ (nf^ ^ ^ I 



fea : stt^fe?, 





^1^ 51 NtlpW W®t ^5[#{ Wt 




C^’Tt^ M\b-\ 

i£iw i%l% ^ cj’fm wr ^ i 

- wi'5<tiiw<i ^ 'S¥i¥ cgfidJ^I^'® nrr® Miw ^ 

- 'sm\ -^w:^ ’ijiw 

■SRiSIT ■*f^ ^rfS^'S I 

’b.'O £|(.ill'st^?i •>l»ll*(t 

- cg^'^lTra^ «rl^ ^ i 

^^'®C«1?l ^fi--'So C^<^ (Tit ^ I 

- ^iP'fliS'* ■®1^ ■^tr® 's ■^Tc® ^ I 

- Slf?,'©^ C^''tl¥(® ’St? ^^IT® ^51®^ 'S ^ ^5lT® C5''tT(;^ WfsT(®1®r(® I 

- iTt® WT^f®^ 'S¥P^^f(Ti^ (Ti ®(Tf C^f^?, (71^ ®sT(® ®%Tf Wlt^f'S I 

1%li%^ ®^T(M»f 1w 

(;^f^° w(® I 

- 'STTP#^ ^ TPi C3^?, ^ I ^?,®nTi-^ 

- ®^T(®*f p=\ ■^Tf ^ '5n’r5R®t ^ ^ ®® oPT5®^ ®r®f «n® i 



Im : (;^f^?.S}fg^ 







^ WT ^ 

- ^ ■siH^'5it«rf 1^1^ wf ^iw ■?!¥ I 

- BC'StW^I C^rC^Tf ^?J»f C^ ^ efW 4ft1%?, Wf ^ I 

- frosf^ “=1^ 1^ ^ ^ I 

- Bcsrei ■'1^ ‘STfti^v, >il^<p'»lc<i ■*fTr¥C5 Wf ^c?jc^ 1% (7f >i**1c<p l^fw 

^ I 

- frosf^ wrcsfl^ ^ *ffl^ ^rTB^Iii^ C‘'tK1^ ^ I 

- C5TC^ <P'flC'® ^ I 

- c*fCT c^rf^ w <p<ic's ^ I 


•b.8 '^rsRT '>1'S<P^| '3|'qsi^«l'^ 

- (35“^ wi^ ^ c3^‘'trc^ ^5iwf cm OT '5if«rf^ ^ 

«rn:^ I «nw[ ^ ^«Ht ^ i 

- ^ I 

- ■'tf^ <P?1C'S ^ I C^'^ C^fC^ f^f^ ■'ttGI ■'1^^ 

’fira I 

- ’BleT^ Wl^ >l^?j ^^C'® ¥["*11 ^B'® ¥l¥® ^T® 'S'?lt¥Bl'C¥¥ C^fC'^ WT^T® 

¥[ ¥m ^«t¥r C¥^ ¥r ¥l¥ I 

- C^¥r¥:¥ ¥M¥r ¥¥[ ¥¥ I ^«l¥t W|W-¥TCT¥ ¥%C® 

<P'flC'® I 

- ¥R¥I^ C3^¥¥t;¥ ‘'#^ ¥f^¥¥ 'SIISIT ¥t¥^ ^ I 

i£iT:ef^ «n¥W I 

- £|B><|W?1 C¥f^ i^l¥?,o.og- C¥C¥ o.o^g-iri¥ C¥f^ ^ ¥¥t ¥¥ I 


^.(t c^^^¥sr?r 'Q ^ 

- C^¥l¥ ii|¥ '®l^'®f ¥t ¥t¥ ¥CT ¥l¥ I W¥I ^¥lB° i^lWC¥ '5lTC¥ 'STlT^f '*H¥ 

(Oil Stome) ¥W sim ¥!« l 

- ¥¥¥ ¥l¥ ¥l¥ >|vj'®q'®f BB='® ¥« 'ST^'^ I 

- ¥¥¥ ¥l¥ ¥l¥ >|vj'®ei'®f BB='® ¥C^ 'ST^’^ W I 

- ^®^TOf*f ¥1 ¥r'S¥f ¥¥® lilt Wl¥® ¥r-«f I 







wt?r W5t ^ 

'^'*’111% 'Q f^t^ 

-^0-3^ 

- ^ C^?, Ctf5 

- 'STum^H 

- Clt-^TTM ^ ^HC>IH 

- 

- '^Flt;^ 

cftm 

- (3%^ ^^1^ 

- 3£R 
-1%^ W 

-wt^ 

- (TfiwTf^ ‘'trf^ f5f3<^ 

1^1%^ 

■«(. CIt ’Tlt’f 
n. C^ 

‘\.':^.'f^55rt33v5pi<iTH 

RRsfl (3%?, W ^ «r3 3 (31%?, W f^ C®ff^ (3'S'?It ^ I ^ (7rl^3 

f^'S (3f%? wf ^ I 

- (3%? <P?lC'® C^ W ^ (7’i'l%3 (Spelter) 3(1^ I 3 (7’3^T3 W, 3l3, ^ 





- w-qm ^m\- 

1%^ (Brass) 

\®t5rf 'S i%l%^ "^v,^ (Copper and Copper based alloy) 

(Silver alloy) 
ip>|ip<i|^ (Phosphorous) 

lilW's 1%^ RwHPi ^ ^ ^m\- 

- #11^ <p<ic'® ^ I 

- (3lw?, ■hiw*M 

- (3%?, <P?1C'S ^ ^ f>IC«18 I 

- (33T51 31 (Tfl^^ 

-l3*frh3 

- °^.(t% '©■^ (313151 'S ^fi-% (31(33 Wl(3® 33 C3^ I 

- (311^313, ‘3Slf%r3, (3f«l3l3, 3W%r3 35(R'Js | 

*1.8 35T3Wi33f^ 

(3fiT^33 C3(3 CWl^ 1^53 'S 1wsfll3 33l^ 'Q35^‘^<1333 I 

- (g1%?, 31(3 3l5 C®fl^ (3'S33 W37 ^ (to I3i3 3^3^ 'S iido l3i3 

|pf5 33 1^53 33 I 

‘l.fi- 3l<3« 21^331 

- ^3(31^ -srlc^^ 3T1^ 3l3 3^ 33(3*1 3333 33l3 ^ ^33(3 i^l3i3(33 ^33 ^33 33 

1^13^ 3l3l 3[?3 31W131 -^1^ 3n3K3 3333 33 I 

- 33^ $331 3113 CWls^ 3l3K3m W37 3713 (iSl3(3 (3l3?, C3(i53 ^33 ^33 33 

3i33lfl 3K33 ^33 ^ 3l3l^ ^33 33 I 




f§3 : '833133 







- IPII^ ^ I 

- 'S'?ri^^c>i'fl ■>3^ sfiw Tjl^ '5iTc^ ^5x1^ c'l'STrr^ <ij<i^f ^ i 

- (3%?, (3i%?, W3 ’UT^ 'S’rafe?, c>i'Bc<p ^ i 

- 's i%cif*r5K;^ f>iRi'6iw?i ^ i 

wlwl^ I 

- cff ^ ^ '#r;?i ^ 'sx;?i1%?,f^^ b®# ^ i 

- (alw?, c®ff^ ^ (3t-‘^‘% 3ftra i^rflwrc^ 

f^-«rr^^ w3 ^ I 

‘^.‘X 

- 1^ ^ (3^ ^ ^ ^ 33 wiwi^ I 

333 f^3l3 333 ^^13?, f^3l3 '^3 C^ t3l3 C3r3 C33t C3C3, ^33 3^ 3J3 

f^3rt^ I 

^.tr (3f^?>'’T'’3^3i3t 

- 'S3l^^C3'51 33° '3TC3f 33^ ^Brt3 Tit'S I 3^ 333 'S3lT^^fC33 3tC3 C3f-3f^3C3 

'Jio” C3rc3 33 I 

- 'S3l3f^3C3 3[!^3r3C3f 3%*fC3 (TfB 33 I 

- 'S3f^^fCT3 ■3rc3 Clt-3t^3C3 ^o 3C3 Vo C3rc3 33° t33l3 35X3 'So C5X;3 (to C3rx:3 33 I 

- 333 C#*f3 T33333 3X3 (31%?, 33 I 

- 13^ 35X3 3tX3t 31X31 (3l3lXrif3 ^tXX^ ^1^ 3X:®3 ^ (313131 (Ft?!) ^^'S I 

3x^3 3fx;®T3 3i% g3 3 x 3 1 



Im : (3f^° 3 %f3 33K 



cwli%-^ 


‘\.cs> c®ft^ "Wt 

- i^ -m\^ '5's^ <A'^^ ^w®ni 1% ■??[ ? 

- 3T*f 1w ‘'#¥1^ ^ C®ff^ ^ cw^- wiwi^ 

■^'STit wrc^ ^ ■?n I 

- (3%^ C®fl^[Dw C%:s^ ^51^ f^ll^ ^ ^ I (31%?,'sIM ^ CWI^ ■iTf I 



fea : (3%° c®fl¥ ’ffr^ 







«im *rt^ csft^ cff«Trl?r W 5 t ^ 3 (#T 

V.o s|c?ll'st^?i '^TaT'^ftf^ 'Q : 

- (TTB^ 'slf^C'SrH 

- (7f5^ ifif>ifDRiH !>iRi'6i^ 

- 'alf^C'SrH C^ 

- 'S’rafe?, (1^^i^) 

- 

- I^il^iwi^ ^c^«t3 

- 'STum^H 
-lii'sn# 

- IFl^'¥l%I 

- ^^TsTTf^ I 

b-.i. £|«'a<^<l«t 

- ^^oo 'S'i^ (2-0 fsff^ 'S 'll fsrf^ 'srfl^ (i£i'5fi£|'?f) ■3^?s£f^ ^ i 

- '¥%f 1w ‘'tN^ 's ^ -siiwr 1^, c^ 's wTf ^ I 

b-.c^ 'QTH^f^ "Bitn 

1^^ C^^ WTH ¥f-«n^ "Bj#?, ^ I i.'Ji Wi 

C^-«t C?fB ijlk^ ■?Fl¥ll ^ I Vo° 'S 

(to° C^<^ ^-vsl^ "Bll^ 'S^ ^ I Wf ^ 

’Tf's^r I c^f^ '^mi i w 'siri¥’m (ttb 


<P?1C'® ^ I 







b'.'S (?nW5T 

(?Tr®f^ Pi<fi>w?i(? tpst^ ^ c^-«rr ^ ^ i h'Stw^i ^ o, i, vs, s, 

(t, I (?Tiwc^ %a^ ^ w i ^f¥\ 

C^ (TTI^ Wf I 



fea : « T^iSfoT 


b-.S f^55Tt^ 

- C5t^ ^ fw^ W 1^^^ ^ I 

- c^ 'ST;?ii%^ ^ twTf^ 1%^ f<c<iwf ^ I 


*rt^ 'Q 'f^*®Tt^ 'SlU'^ '5p»t^ 



c^'lcS^ ■'3^ 
(1^) 



’ftlTTra 

■?[5j 


1?C'^ -HI^>451 

^(?Tt^ 

C^f^/ (TfS 1^S 

^ (’WW/ 

■^JfT (1^) 





’Tit®! 


'^olniSn'i 



i 

o.So-i.'bo 

o.oS 

o.oS 

i.'bo 

ii'SA'T 

ii'SA'T 


i.'bO-0.'5,(? 

o.i8 

o.i8 

i.'bo-'S.'^.C? 

i8i.'bo 

i8i.'bo 

O 

o.:^(?-8.=i(? 


o.^i 

O.^C? 



8 

8.SG--V.OO 

o.^V 

o.^V 

8.S(? 

080.oo 

080.00 

(? 

b-.oo-iio 

o.O(? 

o.'Sg- 

8.=l'b 

(?'Sb'.oo 

(?Ob-.oo 

'b 

ii.oo-i^.So 

0.8^ 

0.8^ 

'h.'sa 

'l5(?i.OO 

'IxJ'i.oo 

S 

i^.SO-icS.OO 

o.S'S) 

o.S'S) 

'b.o(? 

o)o)i.OO 

o)o)i.OO 

V 

i(?.o)0-^(?.(?0 

o.d'h 

o.d'h 

'b.'sa 


iO(?S).^(? 

o) 

^(?.8 i£|^ C#f 

O.'b'b 

O.'b'b 

'b.'sa 

i(?i8.oo 

i(?i8.oo 

io 

(.^F» f^s'iifS 

o.So 

o.So 

'b.'sa 

'^.'boJO.OO 

'^.'boJO.OO 








\r.(t ’tlt’T 

- C5t^ C«rc^ 'slf^C'SrH « Wlf>lf5RlH f>lP|'*|W5l WtWSfll^^ 

’UtCT^ 1w<^ Wf I 

- ^-wif>if5RiH ^ ^ I 

v.'b Cirt-’flt’f 

- Wlf>ll^RlH 'sm ^ C-«fH I 

- Wlf>lf5RlH ^ w ‘'#5TrC<^ C^ R'S, i£|T:^ CIt-’f%’t^ C^®W^ ^ c^ 

^ I 

- Rt^lw Wll^l^PlH ^URC^ ^fRf'S I 

- Wlf>lf5f^H RKIW Wlf>lfl5RlW?l ’l%5n<^ i£|-5R^ ^ ^'S C^H c4M 

(R^Rf ^ I 

- «ii%osR ^ «iTcs wTc® I i «i%csr's 

‘=#5rf<^ f^-«rf ^ i 



fea : cif-’flt’f 


c®fRp ^ f^-«rR sfc^psR I c®fRp ^ ^ f^-«n^ 

gfR^sR ^ c5t^ c^ c^ wf c^ ’ftc^ I lii'sririR c?ttS^ cwRs^ cwus f^-«ft 

1%»R >I'S4'®H SIRT^R R ■ 5 ^'S ^ cwr® R'S¥f I ^ 

wlwwl^wf^ I 

b'.‘\^5ff$(H’«rtf^^ 

- 'sif^c'StH 'sR^ wrc® wrc® ’iUrT'^ «n^ 1 c^f^ ■^ttr r, h'Stw^i 

RfSTR RRRT R'^ff it it ■*R ^ fi^ 

WRWI^ I 






b'.b' 'Q'C?I^ >|w|j|«p^cf 

°^o°-b■o° 8oo-g-oo I 

- 'll W\ ¥f-«f I 

- ^STSITI C®fl^ Ilf'S I 

- ^!T5M W Tit'S 

- C^flTSf ((Tff^^) ‘te^1^TJ^I^‘'#5|t<t 

- 1^1'^ c^<t^ TsrfTi^^w^ 'ST;?ii%^ '©^ ^ i 

- c«w5 ^^jf® c#*fc^ Tsi^ ws ^ ©'rafe?, <p<ic'® <p'flc'® T5[5t3^ I 

- ^ C#1^ TWW Clf-'^’f ¥1^ ^ I 

- 1^9f C?I7^ s^ ^sTfcef c^?t Ttf (Tlf^ lt-«l I ^<t -jpl^ :^^s^ 

«rrc^ I 

- TJTSf^rf^^ Clf-’flt'^ m^Tf ^ I 



b'.cS ©Cil'® 'Q 

- © ^w®f tststn i% ^? 

- cwfcTs Tirf^ c‘'lt^Tt*H ^ ^? 

- csft® ^ CW& <50° c^<t c^ ^ cwfc^ ^<'ii=vi'®f ’ift^ ^ cii^ ’fm I 

c®frro ^ ’fc^, ^-c#f wf^ c^c^tc^ 1% ■?Tt 

‘=lft^^ I 



fea : 'SCil'JJ CSflTS ^H'sp'f 



b-.io 

-^ iii^ ^ ¥f-«rf ■iTf I 

- ^ ^ I 

-1^^ c‘'iTtH "Bir?^ wf w wf ^ I 

-^ ^5#Tr I 

- f^-«rr ^ c^rr5RTi%, cff*Hit, 9(m \ cwf ^=ni¥ ^rf^SH 

<P'flC'® ^ I 

- ^ ^ 1^1%^ 17^1¥5TI^ ^ I 

- c^f*f^<^ ■^■«f ■srr^ ^ I 





^V8 


>lKIWi Wl^ W®T «(#T 


c^ c^rf^ 

- ’51^ 

-1^ %» 

- 'S 1% 

- ^»il%i^ wrf^’fi^ 


c&A. 

^G- Wi ■srlt^ f>Cc«l5l c?t% ¥1^® ¥l¥ I 


Si>.'S. 1^f^Pi<lTb*^ 'Q 

- io fsrf^ ¥TlC¥'fl I^«1 1^ 1^*1 ’BlW 

*fWl¥¥^¥ I 

- ’bTc^^ ■*fjt?^c^ c^ ^ c¥tC3^ 

(71^^ I 

- 'S'?rr^^7R¥^ (TPi ■*fwl¥¥ WfS^'S I 

- 'S'?It^f^-i^l¥ ■®l¥ Sri'SC<P Wpl° I 

- ^ %f ¥1^ ¥T¥^ ¥^ (7#l¥%f 
¥l¥f1^'^ I 

- C5^ 1^1^ CS% 

^<PC<P 'S'?IT^T^C¥'51 i^l'SR Rc?j (7R 

^ I 

- 'S 'S¥l^^lT71¥ C^ 

I 



- (Trf^t l^si (i^ fsff^ ii|¥ ¥Tr¥ 'S C5¥l¥ ■*fjt°¥^ l¥f^) R'5c<P ^<P PH'S®! (71^ <P'flC'® ■?¥ I 

¥1 t:¥¥ %[ ¥rc^ ^¥t^ ¥r i 

- C^ ^¥fesf¥ ■*fTr?^ %[ t¥C5¥ %» ¥R^ Wf ¥l¥ I 




^b-(t 


'S¥|¥R^ ■suIcCRijM 

wlw 

c^Ri^ 'sij'lw 

(.«ll^ (Sfl'sliJ ■^<'®lij MI'5 

iiV° 

^v° 

C5]¥lRl^ ^>1^ 'a)|?J<1»i 

iG-o° 

^v° 

^ 'S (gt® 

iiV°-i8o° 


^c4'=iRi?, wngi^^, 

'JiO°-55>o° 


Wl'll^Plillsf wicw 

iiV-i8o 

8o° 


C&.8'^rsBT ^«ij|^ 

- «jf^ 's «(f^ iw c'i'S¥f 1^ w<^ ^l¥5f ^ I 1%^ 

^<tr#f c^’f I 

- c^ wr wt^ ^ f^rrr^ ^ i 

- io «Tl^ 'S’GM fsii^ c^ c^r!%?( ^¥11^?, ^ 

^ I lii'^ eTt^ 'S’GM '^, 'snt^ t^5^, c^ff^?, 

<J<^'S ^ I 

- C^lf^ ^ ^ 'S •^'=1)1^ '51^5 

- cS%f 

- 1^ c^ cwT iwi ■'praT?! 1sif%?, ^ I 

- 1^ ■^rf^ ^ f^'^ ^'Q# wwc^ c^ ws 

- i£i 'srtwf 'srtwf 1^ c^ Qsus, w=ic'® ^ i 








5" [S' £ 






■®T?lt ^o fsrf^ wf^ C^ 1^ 'S ^ ^ 1^ 

<^•51 O'® ^ I 

CTf*fCT^ ■^Tl^tw ^ tsit^v Wf 

- ^ %[ 1^ iw %[ Wl^ c5^ ^ %[ 1%^ 

^•flh'fl ^ 1wi Wl«TC^®T«rc^ ^ I 

c&.'Jj "^stW '’TSRT 'Q ^?l‘sp| : 

- w’fll^ ‘=lfNn^ 

- %f ^ ’ifNn ^ 

- (Til^?, ^ 

- w^s ’ffNn ^ 

- ‘=#^^ 

- c^ (7f5 ‘=ifNn^ 

- %f ^ ^tilwr ■srf’f ’ifNn i 







C5R wPiw?) srp?wm wrr 

‘=tt1^^ w ^m\ c^ wf I ‘^°s w 


io.i Sltillst^il 'Q 'sr^^Tsf 

- C^ C^lf^ 

- ’51^-1% 

- ^ c^tr^ 

- 'sli^l^'^Tli%‘=tl^ 

- c^«t3/ ^’'VPrm 

- w’fif^ 

io.^ 'Q?||<pI^ f^t^ 

(to « ioo t>iW^ ■*111^ I 

io.vs 'STlT^f^ ^sjtf^^ 

- 'btw^ Pi4i5<'I] 

- ^ #1^;^ 

I 

- 'bt^ i% 'SIMT^ ^ 

I 

- ■^ 1% i%r‘=iii it-«f I 

- 'S'?it^c>i'fl sfl^ wPi° 'S I^Riv ^ I 

- ^ 'S¥r#R:‘=1^ 'sIM (71%!^ Wf 

^ wTtf^i ^ I 

- 1%f^ WP^ C¥P^ ^ FP^ ^^^ I 







io.8 'Q : 

- WRMMf ^ I 

- ■suiccRyiw^i 

- 

Q^y|c>i?i c^ I 

(^) BM'A ^ 'S ^ [>Csi It?,^ ‘Sfl^fev <PC'fl CT'STIt ^ I ^ 

^^JTPT^ 'S'?11^^>IC<P ■'ttl^v, W¥ <P'flC'® I 

(■^) ^ ’lc?jC'C'fl ^C'® 1%^ ^ I 

(®) ’IC?JC*C<1 '#r‘^ 'SITN f^4WC>l5l 1%f C^ I 

(¥) ^?, ^5#^ (71%^ ^ I 



f&31 g (Tll^?. 



io.(t «r¥ <PlC'Sfg ■’TSRr '»1'S<P^I 

- ^CST^I >l^?j (TT^i^ ^ I 

- ^ ^WI^ I 

- ^ *©« ^ ¥1^-1% w ¥It;^ irf^s i 

-'S'?iT^^ c^fwf Rc<pRa<p'®f 1^1%^ ^ I 





^V55> 


- ^s ^stti^^ ■sn^ «fTc^ i 

'*ttf^?> «R“ ■^5f5^ •^*Hln*i 

- w^ ^ ^11%^ wR I 

- wlr:^ ^ ^wl^ I 

- 'S¥p^c>l'fl ■'ifN^ ^ I 

- #11^?, P|v»IW5l ^!Tl^jW m C^rf^¥l^^ I 

- ‘!>n1^^i£i^ ^FTSTtl^^lr;^ c5^ ^ ^ ^ i 

- I 

- ^ ^ '^'S¥r \ 



fea : ^’fll??. 


io.b- 'Q ^ ’tft^ : 

- ^ Ilf'S I 

- c®‘=^«f ^ ^ cw'S'nH “=1^ wr^ ■srf’f ’ift^ ^ I 

- t^i%W ■sTf’f ’flNn ^ I 






(m cviPi Mil trr’iH wm ’srsfir 


'^c?)0 


- C^ C^lf^ 

- ’51^ 1^ 

-'sTf^I^ 

- 

- iG-o f5[.f5[. m 1^ c^ I 

f^^lH 'Q CT5^«t 

^cCQylw^i *fwf 

■«t. (¥1%?/ 

- ¥m ^ ¥1%^ '^It5¥ ^ ¥T¥ ¥1%^ ^ ¥M^ I 

-¥r¥'^i^1^^'^lt5¥^¥T¥’^i¥#f^^^^¥T^ W I 

- 9ff^ C5j^lT¥ ^ (7f5 ^ i^l¥^ C¥I# ¥1^3 I 

iii.8 ¥n1^^'^i:5T¥ (7#t¥ WtWt^¥S¥ 

- ¥l^ (7#l¥ 5'^RcC5l ¥C?J^W CSTC¥¥ «fW¥ Wl¥ ^ ¥C?J^W 

C^ (7i%¥¥ ^ I 

- c 5‘¥I¥ C^¥ « iA ¥t C¥^ (Tll^?, 3f¥li% ^ I 







- ■srf’f ’ifNn ■sfw ^ ^ d= 20 f^. f^. c^ ^rrc^ d= io 

f^.f^., 'BTr‘=tl^ L= 30 f^s f^s 

- c^ wiww^i ^‘=trc^ ■sTp^ i^<# ^ I 


t^n 0 —- 

^ 2L 

20-10 10 _ I 

~ 2x30 “ 60 “ 6 

= tan''0.166 



= J5>.8^° 

<P“d|S'a5 OTf^?> 

- C'flC^'fl 'S 'Tf5 W [i>sif '•Tf'S I 

- (7f5 Trf5 pff\s I 

- c^ ^ I 



f^o <p'^|S'a5 (3^ OTf&® 


-c«rc^ ^W'StC 4 c5t^ ^ I 

- £(«tw ^wf ^!T5^rc^ "BTf^?,^ ■sit’f ’ifNn ^ I 

- I 

- C^ i^rf%^ ■^'S I 

- Wf'^ w^TT f5f%^ ^ snw ‘=tc?r^ ^“=1^ w I 

- ^W'StC 4 ^ ^ iff'S 'S <©5 Wt¥N 'Bjt’fm ^ i 





- "BTf'stl^ c^<^ !^4vic'®f (7f5 i% ^ ^ ‘=ifNn ^ i 

- £fem ^ cw's^l^ “=1^ 'STf’f ’tlNn ^ I 

- ?Tr‘=tt^ 1^ wtc^ 1% ^ ^ ‘=#^ ^ I 

- ^ “=1^ 'S¥I^T^ ^5T^< ■STf’f ^5#WtT;^ ’ifNn 

'’TSRT '>1'S<P'S| 

- (71^ ^ I 

- ^ I 

- trr‘=tl^ (Tit ^ I 






^55>'S 


<)J<I4,IW<I WsT ^5 [#t ^ 


- wsi'ilf R> ‘=tf«t3 

- 'sl^ 






BvS J tjHIs 1^ 


^’1^ ^ CW^Ff ■^'STIH C«t^ wr Wl^ 'Sjt’fm 

I 

- lilt f^ trf‘'trra^ ■sTN i/G-o 

- tn‘=ti^ f^ i%5iH wf % i 

- W ^ lilt f^ wf ^ I 

- trf‘=tl^ Rci»ct<i 'smi litltra iii^ ^ f^ ^ ^ ci^isTn i 


vBt'QlITFr 

- f^ ^srsrlwN 'Bri'^ i 

- trf’fm lii"^ ^!TWs?H 

^“=1^ iii^ ^ 

c^ I 

- Wf?,'*f>I^^C4 ^ ^ ii|^ 

f^ wf ^ I 



fM : ^iSTIM PR 





"STCid ^ 

- *fTr?F^ ■SRis^T CT ^ CT-QM ’llt^ ^ I 

- ^ wfS^'S I 

- *fTl^P^ ^Tl% Wl^ ^ I 

- 'Wf°'*f ^C^l, 5'»?JC<P ^ f^ J><p|cHr^ sT^ ¥f^ C^ f^M5l C^rf^f 

%a^ C^ I 

ii;5,.8 ^c»f^wt 

- trr‘=ti^ f^ wr ^ ■sn^rm ^^jrsiH iw wr^ ^ iTf's i 

«i%1w ■sit^rr ■sr;^ c^ ^ ^ i 

- f^ %:& ■i# ^ ^ i 





’iRiPst'o ®ITT'^ C®f1^ wt^ wst ’«[#T 


^55>S- 


- 

- 1^ '5W 'Q ’BTf^ 

- I^ei 'S ’511% 

- 1^01 

- (71%^ ‘=tf«t3 

- ^ 

-1^ (Tlf^ 

- 'sijHRjsi 

- 

- fsTlIt?,^ 


i'SA 


- 'Ji W\ ‘^, (to W\ 'Q ioo W\ ^ ■srlt® ipif^ ^ 


ii'S.'S%^Pl<lH 

- i'Ji W\ ^^TlTTl^ f^ W WlWT ^ I 

- (7lt5§¥l^ sfff WC-W WS ^ 11%^ £|^<^ « 

-f\ srr^ ^ I 

- (Tit 1%rc^ ^arTlI^ (o.ig-% t$i% ttctst (S^m 'S Rc<l Wf ^ I 

- Rc^scc^l (TW, (i) C^ (Head) (^) (Body) ('ll) 

(Tail) I 

- Rc'®ca<i ^sT^ 'srf*^ ^ 

twlf^ wr £fC¥PSH ^ I 





ivs.s Rcv»c,i3<i^w'srt’f 

'STf’f ^ ■srf^fm ^ «r#ft ■srf’fc^ (^ + c5%^ 

^sTsdt) c^wm I 

i%c®c5^ i^'fer^ wj Re'S ^ i ^csr^i (.<p<isi ctfeS^ 

Rc^sdJ^i ^ Wf 

= c?tt5^ ■srf’f + V Wi I 

%#!% ^!Tl^lw Rc^sdJ^i ^ RMij'if ^ I 

'Ji-iO - i(? 

- i(2- - '^o fsff^ 

iV - '^o fsif^ - fsif^ 

■JTt^rt^'f® ^ W\ ^ ^ wnn^ 'll 

ws ^lw ^'S'?rf I 

i£i is wf cfTn I c^r;^ c^ ttc^^ c®fl^ f^ ^ i 

i'S.e- 'QTIT#^ £|^[^5^«t 

- 'S¥p#^ cis ijik^ wN%c^ c^-«( wnt;^ (Tnwr 

<PW '^'S I 


fea : 'S'?IT^PW tM : 'STlT^f^ 

- «¥P#RfCT^ WS ‘=#f^ ■sitf^ C^-«t ('SfTf^ iAG- 'S X Rc^»d5<1 ^) 
w^ 's ^^<iiw5i ^srr^iw >i5i'=iw-«rf "st^ \ 

- 'S¥p#^fCT^ RMwf ^ ^ £fr® ^ ‘=i§f^ -Slit#® c^-«( tit ^yiw5i ^srr^iw 

^flt^ iw iTin i^'S I 






^55 H 

- C^ <P'flCsif (TT'^rN R'®1?J 'S ^?Jiil=C^ 'S'?I, 

Wtn Tit'S I 

- (i£\% TFffsfl^ctT® QC'sCC^I '^TTC^ I^^T'Q't -^tl) 

- 5f^Wt^ iW Titn'QM ^^<IW5l TJ^r^lW ‘+’ ^ I 

- ‘+’ (71%^ ^ Tit'S I 

- 'S'?rlT^C'>1'fl 'ai'ij '5[°'*|[5 c<P '^tc^ '^'S <l'fll<l'fl C^^^Tt ^ I 

- lilt C^ 'S'Ht^^flTl^ C?f5lk'® CWtC^ Tff?! CiivS'in 

'SJ^pT^'t <PW 'it'S I 

- W\ 'iinTl^ %[ 1^ %[ (7rf*fC^t^ %[ I 

- 'STtlT^C^I'S Ctf5 Tjt^^ iI|<p[D ii|'^ <PW 1^*1 (Tlf^M'fl TsfltTf C^Tt ^«|3 BR='® "^tC^ >|'®<p'®r^ 

I 

- C?f^ C^tC^tf ^ (Burr) «nw[ '^Ftt^f?, tj#^ C^ I 

- CTi-^t Tjl^ C?rc5^ %'q 1% fsRTTC^ i% ^? ('Sft’t 1^ ^flWt l) 

i's.'js '»i‘Hjj<P'a®t 

- Tsi^l^tft ctfcS^ slf^ 1%g sfc^ wf's I 

- Itik c?f51k^ st«m ctfck ^ 

- TSfC?t^ ^ I T®k %a^ sfc^ wt'S cii-«f c?f5 Tjl^ 

cwfT^ wl^ I 

- Rc'sdJ^i '5it«rr tsoihRjw^i c^-«t cs%f -^rtwr^ ^ i 

- Tsi^l^tft sf«m ctf^ c»m ‘=iw c^tr:^ sf^m %g ttc®^ c5^ «[?.■*[ ^ i 

- 'ii'^ ct^ Tji^ c»f^ gflr:^ %g t 5(7^ sfc^ wf's i 


'sfra^ 

- '^tcTs '^jtk^ ^'s I kpt Tst^tTf^ 'srfk fie?! Rc'scC'fl cSt;^ T5[?j»f ori^rf'® <p<ic'® «rt^ i ■srtkl^ 

wr‘=tk5 ws «nw, T5n^ cnc^® i 

- tsu^ fk;'® «rtw i 

- c?i^ Tji^ ‘kkfiTCT ws I 

- lilk^ v»rc^ 'STTlT^C^I'fl TaHT %3 Rc'stJ £fC^ <pRc?j R?JW Rc'»[5° I 









cm «c*f’n^ c>il*lw?i ’ift^'m Wot ■«(#? 


i8.i 


- CSIWSI 

- 'Jl¥N 


C5ff^ 

i. £|Cill'St^?l 

- ^RjC^CC^I 

- C*f''1T^ CTf*fCT^ ^ 

- C*f''1T^ C^rf*fCT^ 

- c»f‘=tl^ c^if*fCT^ c^rf^ 

- (?f^ C5ff^ 

- '^(2‘ 'S 'Sooo fsrf^ wr>i4^5jTC^ C5^ 'SUHC^ 

iS.'S 'Q ■*l'8»«i|c<1 ' 3 ||'i 5 <p|(.*tl 

- (?f^ C5ff^ 

- '5rrc‘=l^ '5iTlHC!ja'=il^ Mlw ^ 1 

- ^Hcijaiw^i trf’fl^ c^ ^ (7f5 ^ I 

- ^WC'St<1 ir|-5R ^ W wruM ?rf^ (Plunger) 

^sTfsiKi ^rrc^ I 

- 'Jl¥H ^RjC^U^IC^ sin:® £(«tw C^ ^ I 

- £(^ ^cs^c«i5i c5^ ^ 1 







- ^ %■«( ¥[■«( I 



- WlW'SrW cm ^sTsrlWN ‘=lRl>lPl'® ^ I 

- C^ W|¥M “=# ^ I 

- £(em “=# f^us^<=\ ^ >il^4's'f i^<# ^ I 

- 'STrC’l^ ■SUHC^^ 'SWS^ ^\m o.oi Wi %ri% ^ ’ftc^ I lilt 

^ “=# c^tr;^ 'm^ ^ I 

'QTlT^f^ (?Tf^?> 

i^rf%^ CT i»it^ c5ft^ ^sTsrlwN I 

■«t. 1^1%^ ^ WflWI ^SWIWH I 

^»lt^ ^ « (t ^ I 

■^. is'?rt^^c>i'fl Sw>'®f ^ ^c«i ii|^ Rct> ^ur^HH ^ ^ I 

titt ^iTsra -sunis^ 1w i^is i 

■ 5 . ii|^ i»lt^ C'iiS¥r^ >|>|?J iS¥r^^^ ^Bjlf^?, ^ I 



fea : csrf^^flpf (.afSv 


^ C^ (Setting of tool head) 

C*ff^^-i£|^ ©T»iJ iil<pl^ iQ<pv^?jcf (Tfj^o ^c^lf C^ C^ll^v Wf 



'Soo 




■«f) '^«rfw % (71^ wf I f(M^ 



ffea : C5® (T#?, 


?TK (7i 1^^ (Setting stroke length of ram) 

WTsf c^Tcw ci>c?j R^^'Sf ^ «tTc^ I 15^?j|C'flC‘^'fl ^¥11^° 

C»fw ^ C#^ 'Ji C^ io f5[ ^iw I WKm ^ C^ ■^'SUH 

^ c^n;^ wrsf c^ ^o 

SB'S I 

i8.8 'QTIT#^ (7ff%^ «I1^ (Laying out of warkpiece) 

'S'?iT#^lT7i^ sfl^ 'sitf^?, ^l¥f ;2|T7f^ cwf ^ I 

i%-l^ ^ ^ I 

sfTc^ c«if?i° 's 'srti^?, ■3T’=^ ^ I 

i8.5-«rlWti7rt 

- C»f‘=tt^ (7lf*fCT^ ‘'#^ ^ (7R B’f ^ ■^Tf ^ «n^ I 

- CSl^ k’f (7lf*H ^ ¥11'^ C^ OTIS'S I 

- Wf ‘=1T1¥HH ^ ^ 1%f%^ ^'S (7R &f¥\ 

>|V|N?tN C^ I 

- ^ ^ 'Jl¥H ^ (7R ?rf^ I 

- 1^ ’ll^ W's ^Rjc^Uw^i wlf^ ■sTf’f « c»f^ ■srf’f ^ i 

- wlf^ ■Slt’f 'S C»f^ ■sfTC’t^ ’Tti ^ ^!#Wf ^ I 

- c»f‘=tl^ (7if*fCT^ wrlwf I 

- ^ ^ (7lf*fw^ ^^TtSTC^ WTC^T ^ Wf'S | 




-1^1%^ ^'s c^, ^sTsrtwN i 

- cCRw^i ^f¥\ ^!T5rps?H wrc^ i 

- ccRw^i c5t^ ?ti^ ^iTsnwH ^ £iw^ wr i i£i^ 






iS.'Ij C^rf^ C^t^ 'Q i£|\te®t|>>i5«p<i«t : 

C^ Ih<Im 'S c>i 1^° (Selection and Setting of Cutting data) 

c^t(^ c»f‘=tm CT ^ ^ c»f‘=tn:^ ^ ^ 

£|% ^ I cwli%®t^ C^ CT, 

C^ C^ CT C»ff^?, C^ 'S/G- ^?.'*f C#C^ W^iJ ^(t ^?,'*f 

wi'^, = Lf^ c#lt;^^?,-«Ut = N£f%f5ii%i5 

^ ^ . LNi^ 

(’llw ^) = s^ ^ 

LN '5 

^ = Cs = 7—— 7 - m^/fw I 
iooo (t 

LN a LN 

= __X “== rrrNBN/M^ i 

iooo ^i) 'boo ' 


iS.^t C*(f^?>(Performing the Shaping) 

^) C^rf*fC^ C'®®! ^ I 

^) ■^'STlt f^’i cWiC^ (TTiHf# (Swarf) (§ (71^ Wf ^ I 
n) WH7 (ttpI^ Qs^sf^ c^ wi i 

’^i) (TTpi^ “^stN^ ^ I 

®) ©TM'fl ^ifw wi^ (Tlf^ «fNTC^ ^ I 

■ 5 ) lii'Sir;^ c*fpf° wf ^ I 










iS.b- (Checking) 

«n1^ wr ^ I 

^) 'Sf^ 9ffNn wf I 








'So'S 


vo|Pl<p| 


i. I 

^ t^R:^ I 

O. 1^*1 1^ ■“ttC'^v, Wf I 

8. froSM Wf I 

(t. c*fpf°^'^ I 

'b. m ^srr^iw wf I 

S. C^ CTf*Ri^ ■^Tl^lW I 

b-. tfN I 

59. (71%^ ’Tf^ts I 

io. C*ff^?,^'^ I 

ii. ctfl^ 1% 'S'c?f/5^ c*f'^ (Trf^M'fl I 

^ Mt^ I 

iO. ^ £t1^ (1%I%W I 

i8. csf^H ili^?,1^ (i^^ w W ^ ■sTfs^iw) i 

i(?. I 

i'b. 'SC?jfe°-i^l^ ■^Tt'^lW ^ I 

is. Wl¥ ^sTf^IW Ist^ I 

ib-. ^*f<l'§C'® (SlW?, W^[%T^ I 

iSi). I 

^o. 1%!%^ (7lf*fW^ I 


TfSTt^ 



C>!*t 




•irft 'S ^U»JI '<|Uc*1 2jr4<Mll 'S fi|f^Wlt«Rr etm »<JHW|«1 C^Sell^H 

io5* ^TO-iS (c 51»T ^8 ^ll^'»i) C^H <M**i 














